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Rorippa consists of those yellow-petaled, numerous-secdod, readily- 
dehiscent-fruited marsh and shore plants in the Cruciferae. Distributed 
primarily in temperate, less so in subtropical and tropical regions, the genus 
occurs on every continent except Antarctica, but the species are more 
numerous in the northern hemisphere. The number of valid species is usual¬ 
ly given as between 40 and 50, but this number may increase to 60 or 70 
with expanded knowledge. Jonsell (1968) considered there to be about 70 
species, some imperfectly known. One highly variable species, R. palustris. 
is known from each continent where the genus occurs. Busch (1915) dis¬ 
cussed and mapped seven species for Eurasia; Wannenmacher (1960) had 
eight species for Middle Europe; and, in Flora Europaea, Valentine (1964) 
included 10 species. Several species are known from southern Asia, Africa, 
and South America. I recognize 21 species and 25 varieties (including typi¬ 
cal ones) as native to North America; seven species are considered as 
introduced. The evolutionary relationship of these foreign members to the 

North American species is not understood. 

In North America, Rorippa is most common and abundant, both as to 
individuals and taxa, in the mountainous regions of western United States. 
The plants usually grow in open, damp or wet, naturally-disturbed habitats 
along sandy shores of lakes and alluvial banks of creeks, streams, and 
rivers, and in marshes and swales; or in wet artificially-disturbed sites 
along roadside, drainage, and irrigation ditches, about edges of farm ponds, 
in low fallow or cultivated fields and gardens, cilong railroad grades and 
ditches, and about dumps or on ballast. 


HISTORY OF THE GENUS 

The yellow cresses have a confused nomenclatural history. Rorippa begins 
with Scopoli (FI. Cam. ed. 1. 520. 1760), who wi’ote the first, but brief, 
generic diagnosis. Although he did not provide binomials, three species were 
named. The first contains the exact phraseology as that provided by Lin¬ 
naeus (Sp. PI. 675. 1753) for Sisiimbrium sylvesire. Scopoli cited Linnaeus 
as one of five sources; on this basis, Rorippa sylvestris (Linnaeus) Besser 
is taken as the type of the genus. Abrams (1944) listed Sisymbrium am- 
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phH)ium Linnaeus as the type, a selection for which I find no basis, since 
Scopoli made no reference to this species. Included in Linnaeus’ concept of 
Sistimlrrinm (1(1 species) were members of present-day Sisymbrium and 
Uorippa and also watei'cress {Nasturtiuvi). Mackenzie 



m a review 


of Tvinnaeus’ Sisymbrium, noted that these lO species have been jilaced in 
nine to 11 different ^^enera. Linnaeus treated two species of present-day 
Uorippa, S. sylvestre and S. ampliibium. To the latter he appended three 
varieties, cv palustre, aquaticum, and 8 terrestre. Pollich (Hist. PI. 230. 
1777) raisi'd fv pahistre to specific rank in Sisymbrium, and, later, Besser 
(Enum. 1^1. Volh. 27. 1822) transferred the e])ilhcts paiuslre, ampiiibiuvi, and 

sylvestre to Uorippa. 


In proposin.e the 


Menus Braciiiolobus (sometimes spelled Brachilobus, 


Braehyolobos, or Braciiylobus) Allioni (FI. Pedem. 1: 278. 1785) cited 

liadicula of Dillenius (Gen. PI. Nov. 121. 1719) as the basis for his concept. 
Included in the ori.Minal account were 



ree species, B. amphibius, B. 
sylvestris, and B. pyreuaiciis. Borippa Scopoli is treated as a synonym of 
B. syJvestris. Allioni's species are now placed in Rorippa, and so there is 
no doubt that Brachiololnis is a synonym of Rorippa, as all subsequent 
authors have considered it. 

As early as 1719—34 years before Species Plantarum —Dillenius (Gen. PI. 
Nov. 121) was, accoi’din,M to Greene (1905), the first to characterize the 
yc'llow cresses as a under the name RndicuJa. Hill (Brit. Herbal 2(54. 

175(5) took up the name Radicula, but his specific names are not valid be¬ 
cause he did not use the binomial system or refer to a work that did. It 
was not until 1794 that Moench (Meth. 2(52. 1794) provided and validated the 
specific epithets under Radicida. Those botanists who advocated strict pri- 
oi'ity or did not follow the code used Radicula. Greene (1905) and Mackenzie 
(1929) ai’Miied for its use. and many North American authors formed combi¬ 
nations under it. However, according: to the luternatioual Code (Ai'ticle 20), 


“The name of a genus may not coincide with a technical term currently used 
in morphology unless it was published before 1 Jan. 1912 and was accom- 
panied, when originally published, by a specific name ]:)ublished in accord¬ 
ance with the binary method of Linnaeus.“ The name Radicula coincides 
with the technical term radicida (radicle) and, when oi'iginally published, 
was not accompanied by a specific name in accordance with the IJnnaean 
method (Hill, Brit. IL'i’bal 2(54. 175(5). Moench (Meth, 2(52. 1794), who vali¬ 
dated the genus, included the type species of the older generic name 
Rorippa (Scopoli, FI. Cam. ed. 1. 520. 17(50). In accordance with the rules, 
Radicula Moench must be rejected in favoi' of Rorippa Sco]ioli. The code 
cites this situation as an example to illustrate this rule. 

Robert Brown in Aiton (Hort. Kew. ed. 2. 4: 109. 1812) enlarged the concept 
of the yellow cresses to include the white-flowered watercress, and he pro¬ 
posed the generic name Na.sturtium. Included in this concept were not only 
watercress (Nasturtium ofjlciuale R. Brown) but also N. sylvestre, N. ter¬ 
restre, N. ampliibium, and N. pyrenaicum, all based on Willdenow (Sp.PI. 


*?• 




, whose epithets in turn were taken from Linnaeus (Sp. PI. (557 
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1753). Nasturtium was long used for both the yellow cresses and watercress, 
but later workers, as pointed out by Sprague (1924), regarded watercress 
as a genus separate from yellow cresses; as a result, the older name 
Baeumerta Gaertner, Meyer, and Scherbius (Fi. Wett. 2; 419. 1800) was 
revived for the former. This led Janchen to propose that the name Nastur¬ 
tium be conserved for watercress (Prop. Amplif. Liste Nom. Gen. Conserv. 
4. 1909), and at the Brussels Congress of 1910, Nasturtium was added to the 
list of nomina conservanda. At that time only two nomina rejicienda were 
listed— Cardaminum Moench (Meth. 262. 1794) and Baeumerta. Since then. 
Nasturtium Miller (Gard. Diet. Abr. ed. 4. 1754) has been added to the list. 
I regard watercress as a genus separate from Borippa {see section on 
“Relationships to Other Genera”). 

DeCandolle (Syst. Nat. 2: 188. 1821) first attempted to bring together, 
under Nasturtium, knowledge of watercress and the yellow cresses. The 
genus was subdivided into three sections on the basis of petal color and size 
and silique shape. Section Cardaminum contained watercress. Nasturtium 
officinale, white flowered. Section Brachylobus included the yellow cresses 
with short or ellipsoid siliques—the species around which the concept of 
Rorippa began, e.g., N. sylvestre, N. palustre, and N. amphibium. Section 
Clandestinaria contained plants devoid of petals or with small white petals, 
and elongate siliques. This was a dubious group of entities of Asia and 
South America whose relationships are little understood. None of them is 
native to North America; they are not considered in my paper. DeCandollc’s 
work predominated, and so many species described from North America 
during early exploration were put in Nasturtium. Schulz in Engler and 
Prantl (Die naturlichen Pflanzenjamilien, ed. 2, 17b: 551. 1936) used the name 
Nasturtium and followed DeCandolle in characterizing the sections. Jonsell 
(1968) reviewed Schulz’s treatment. 

A further problem causing much confusion arose when Scopoli (FI. Cam. 
ed. 2. 2: 24, 25. 1772) employed the spelling Roripa instead of Rorippa as 
published in his first edition (FI. Cam. ed. 1. 520. 1760). Adanson (Fam. PI. 
2: 417. 1763) also used Roripa. Schinz and Thellung (Viert. Nat. Ges. Zurich 
53: 537. 1909) and Knowlton and Deane (Rhodora 18: 200. 1916) accepted 
Roripa on the ground that Rorippa was a typographical error later corrected 
by its author. A number of North American authors used Roripa. However, 
Briquet (Prodr. FI. Corse. 2: 28. 1913) pointed out that there was no evi¬ 
dence to indicate a typographical error, and he adhered to the original 
spelling, Rorippa. As to the source of the name, Scopoli provided the refer¬ 
ence “Nomen Genericum Gesnerianum cst,” but no botanist knew to what 

y 

work this referred, until Sprague (1930) discovered the source of the name— 
it was spelled Rorippa. 

North American Rorippa has had little study. Torrey (1857) pointed out 
that the North American species needed careful revision. His statement was 
made 41 years after Desvaux (1814) named Brachilobus [sic] hispidus, the 
first entity described from North American material. In the intervening 
years, several species were proposed, but the treatment of 15 species under 



Nasturiimn by Torrcy and Gray (1838-1843) was the first summary of these 
plants for the continent. Later, Watson (1895) prepared a treatment for the 
continent of ten species and seven varieties, which was 
Robinson. Aside from this work, no detailed s 



revised h\ 


r 



dealing strictly with the 
genus in North America has ever been undertaken. Various workers con- 
ti'ibuted small papers, but most of these were prepared on a local or re¬ 


gional basis. For 


example, regional revisions, no two being in agreeme 



wei-e prepared for the Rorippa palusiris complex by Marie-Victorin (1930), 


Butters and Abbe 



Fernald (1928, 1940), and Hulten (1945). Rollins 


(1941, 19()1) contributed papers dealing piamarily with members here placed 


in section Sinuaiac. Nearlv 100 vears after Torrev’s call for a study of 

%j mj 


North American Rorippa, a number of writers. 



Hulten 



Harrington (1954), Mason (1957), and Rollins (19(50, 19(51), continued to point 
out the need for a detailed 



SCOPE OF THE PRESENT STUDY 

Data, primarily morphological and geographical, were obtained and cor¬ 
related from: (1) examination of over 6000 herbarium specimens, (2) field 
studies in the Rocky Mountains and Great Lakes regions of the United 
States, (3) greenhouse observations on api)roximately half of the North 
American taxa, and (4) literature survey, each reference examined in the 
original or in photocopy. Important moi’phological characters for delimiting 
the taxa of North American Rorippa are: (1) fruit size and shape. (2) style 
length, shape, and mode of attachment to the silique, (3) pedicel position 
and length in fruit, (4) petal length, and length in relation to the sepals, 
(5) manner of raceme development, (6) trichome types and location, (7) 
leaf shape and lobing, (8) seed size, surface markings, and number per 
silic|ue, and (9) replum shape. For the most part, descriptive teianinology 


follows Lawrence (1951), Featherly 



and recent papers by Rollins 


(1941, 1961). Seed terminology is based on Murley (1951). All measui’ements 
given were made on herbarium specimens. Measurements of reproductive 
structures were usually made from among the mature lower five pedicels, 
siliques, and styles of the tei'minal raceme on those plants which have one. 
or on the lowest lateral raceme of those plants without terminal racemes. 
Because most herbarium specimens are in fruit, measurements of flower 
Iiarts necessarily had to be made on flowers present in the ui^per portion 
of the raceme. 

Pedicel position was resolved into three cate.gories: (1) Recurved. These 
leave the raceme axis at right angles and then bend downward slightly or 
very strongly. Sometimes they may even bend back over the axis, and the 
siliques then appear to be borne unilaterally. (2) Divergent. These diverge 
from the axis at angles of about 65° to 



(3) Ascending. These diverge 


from the axis at angles less than 65°. 

Silique width was measured at about 2/3 of the way up from the base of 
the silique perpendicular to the repliim. Therefore, the width measurements 
are often slightly wider than the width of the replum or the valve. 
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Style lengths in fruit are quite variable. Those mostly over 1 mm. long 
are found in section Sinuatac, those mostly under 1 mm. long, in section 
Rorippa. To distinguish species within section Rorippa on the basis of style 
length, as is sometimes done in manuals, is often meaningless. Style shape 
and mode of attachment to the silique apex are more significant. The three 
basic style types are discussed in the summary of section Rorippa and are 
illustrated in figure 8-B. These styles show the unexpanded stigma condition 
—the stigma in fruit is no wider than the style apex. A stigma is considered 
expanded in fruit when it is wider than the style apex, e.g., in R. palustris 
subsp. palustris var. palustris and subsp. glabra var. fernaldiana. 
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THE GENUS RORIPPA 

c,i:ni:ric description (north American .specii:s) 

RORIPPA Scopoli, hd. Cam. ed. 1. 520. 1760. 

Brachiololms Allioni, FI. Pedem. 1: 278. 1785. 

Radiciila Dillenius ex Moench, Moth. 262. 1794. 

Nasiiirtiuvi R. Brown, Hort. Kew. ed. 2. 4; 109. 1812. [p.p.l 


Tetrapoma Turezaninow ex Fischer et Meyer, Ind. Sem. Hort. Petrop. 1 
39. 1835. 


IcfniccUion Turezaninow ex Fischer et Meyer. Ind. Sem. Hort. Petrop. 1; 

39. 1835, pro syn. 

Plants summer, fall, winter, or spring annuals, seldom biennials, from a 
slender to thick vertical taproot, or perennial from spreading slender to 
thick underground roots and stems. Secondary I’oots slender, fibrous, much 
branched. Stems 1-6(14) dm. tall, one to many, often from the center of a 
well-developed basal I'osette, erect, decumbent, or prostrate, unbranched 
or much branched from the base and upward on the stem, glabrous, spar- 
ingly to densely villous, hirsute, pilose, or with scattered vesicular tri- 
chomes. Basal and lower cauline leaves sessile to short-petiolate, alternate 
(1-3 phyllotaxy), simple, oblong, obovate, oblanceolate. lanceolate to spatu- 

1-3 cm. wide; the margins entire, 
crenate, ii'regularly sen-ate, repand, laciniate, or dentate, or variously 
pinnatifid, sinuate, lyrate, or pectinate; middle lobes linear, elliptic, oblong 
to obovate in outline and w'ith margins entire, crenate, or minutely to 
coarsely dentate; eithei- or both leaf surfaces smooth or occasionally rough 


late in outline, mostly 4-12 cm. long 


with hyaline ridges, glabrous or sparingly to densely hirsute, occasionally 
pilo.se, villous, puberulent, or with vesicular trichoines; leaf base attenuate 

to cuncate, somewhat auriculate with rounded to pointed lobes, glabrous to 
sparingly pubescent, slightly 



the stem to non-auriculate, non¬ 
clasping; leaf apex acute to obtuse. Upper cauline leaves usually similar in 
shape, margins, dissection, and pubsccnce, but gradually reduced in length 

and width in comparison to the lower cauline leaves. Racemes terminal and 
lateral, forming 


during 


or after stem elongation, the siliques therefore 
nearly equal in a.ge (development) at corresponding points on all racemes, 
or the oldest siliques on the lower portion of the terminal raceme; or 
racemes lateral, developing during stem elongation in the axils of the lower 
leaves and progressing upward, without the formation of a true terminal 
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raceme, the oldest siliques on the lower axillary racemes. Pedicels 0.5-13.5 
mm. long in fruit, slender, slightly to strongly recurved, divergent, or 
ascending, often somewhat expanded at the summit, glabrous to sparingly 
hirsute, rarely pilose, or with a few vesicular trichomcs. Sepals ovate, lance¬ 
olate, or oblanceolate to oblong, 0.6-4.7 mm. long, 0.4-2 mm. wide, green, 
often tinged purple to red, becoming yellow to brown upon aging, with 
hyaline and entire margin, strongly saccate to flat, glabrous to minutely 
hirsute or rarely pilose in bud, persistent or caducous in fruit. Petals ab¬ 
sent or present, obovate, oblanceolate, oblong, narrowly or broadly spa- 
tulatc, 0.6-6 mm. long, 0.1-2 mm. wide, shorter, equal to, or longer than the 
sepals, erect or spreading between the sepals during full anthesis, some¬ 
times slightly notched at the apex, cuncatc at base, rarely sharply differen¬ 
tiated into blade and claw, pale to bright sulfur yellow, becoming white upon 
drying, glabrous, caducous in fruit. Stamens 6, slightly tetradynamous, 
rarely 3-5, the two shorter ones with a pair of minute glands at the base, the 
longer ones separated by a short conic gland; filaments 0.8-3.1 mm. long, 
slender, glabrous; anthers 0.5-1.5 mm. long, introrse, crowded against the 
stigma at anthesis, retained within the flower, glabrous, either globose to 
subglobose, ca. 1-1.5 times as long as wide and notched at the apex, or 
elongate, sagittate at a wide base, tapering toward the apex, ca. 1.5-3 times 
s long as wide and apiculate. Ovary cylindrical, elongating in fruit. Style 
very short, elongating and persistent in fruit. Ovules numerous. Siliques 
plump, short to elongate-cylindrical, ellipsoid, or slightly constricted at the 
middle, oblong, or subglobose to globose; the long ones straight or slightly 
to strongly falcate, obtuse, cuneate, or acute below, strongly tapering to 
not at all tapering, or clavatc toward the apex, 0.8-20 mm. long, 0.5-3.5 mm. 
wide, as long as to sevei'al times longer than wide, less than, equal to, or 
longer than the subtending pedicels. Valves 2, sometimes 4, rarely up to 6, 
thin, turgid, strongly convex, usually readily dehiscent, or rarely indehis- 
cent, non-elastic, nerveless or obscurely nerved, smooth or occasionally 
•ough with hyaline ridges, glabrous, minutely to strongly papillose or rarely 
sparingly to densely pilose or strigose. Replum narrowly rectangular, ellip¬ 
tic, triangular, or circular in outline, sometimes twisted upon drying, mar¬ 
gin straight, concave, or convex, glabrous, hirsute, or with vesicular tri¬ 
chomcs. Style nearly absent to prominent, 0.1-1.6 mm. long, 0.1-1 mm. wide 
in fruit, straight throughout, expanded or tapering toward the apex, abrupt¬ 
ly attached or gradually merging into the rounded, obtuse, acute, or pointed 
silique apex, glabrous or rarely sparingly pilose. Stigma expanded or un- 
expanded in fruit, unlobed to obscurely 2-lobed. Seeds regularly to angularly 
cordiform or oblong, ca. 0.4-1.1 mm. long, wingless, numerous and crowded 
into 2 irregular rows filling the locules, 10 to over 200 per silique; surface 
reddish or yellowish brown, colliculate, foveolate, or reticulate-foveolate; 
cotyledons accumbent. Flowering and fruiting mostly from May to Septem¬ 
ber in central and northern United Stales, Canada, and Alaska; mostly from 
December to May and occasionally into tbe summer in southern United 
States, Mexico, Central America, and the West Indies. 


Type species; R. sijlvestiis (Linnaeus) Besser. 

The yellow petals and small, numerous, reddish to yellowish brown, mostly 

collicLilate, foveolate, or reticulate-foveolate seeds, in two irregular rows in 

each locLile; the usually two convex, non-elastic, obscurely nerved valves; 

and the usually readily dehiscent silique distinguish Rorippa from related 
genera. 


RI'LA nONSl UPS TO OTllI R GTNI-RA 

Rorippa apparently has close aliinities with Nasiurtium, Arnioracia. and 
(.'(irdaminc. A study of the affinities of these and other Cruciferae is needed. 
Ndsiurduvi, the genus of watercress, has been treated in Renippa by authors 
in both Kurope and America, the most recent treatment for North America 
being by Green (1962). The native North American species of Rorippa do not 
show a close relationship to Nasturtium. The distinguishing characters for 
watercress are the long white petals, prominently reticulate seeds, and 
somewhat fleshy, glabrous, pinnate leaves with round to oblong, usually 
entire lobes. The plants, typically aquatic, produce extensive creeping or 
lloaling stems often looting at nodes. Rorippa. is largely confined to fresh¬ 
water strands and produces roots at the nodes only when by chance (e.g., 
after a rise in water level of the lake or river) submersed in water for a 
period of time. 

■‘\rmoracia. at least A. aquatica. is separated from Rorippa by its usually 
submersed leaves pinnately dissected into numerous filiform segments. 
When these readily deciduous leaves become separated from the parent 
plant, they may produce new plants at the base (LaRue, 1943). Although 
stems of several Rorippa are known to form roots at the nodes when in 
water, the leaves are not known to grow roots or form young plantlets. 
Other characters that distinguish A. aquatica. from Rorippa are the white 
petals and the vestigial replum. 

Cardominc differs from Rorippa in having white, pink, or purple petals, 
flattened elastic valves, and usually oval, oblong, or subi’cctangular seeds 
in one row in each locule of the straight silique. 


KI'V TO Sl-CI lOMS COF RORIPPA (NORTH AMI RIGAN SPi:CIi;S) 

1. Basal I'osettes wanting even in young plants; lower caulinc leaves 
mostly sinuate-lobed, thick, fleshy, gray, dark green in living plants. 

.SINUATAE (species 1-6) 


1. Basal rosettes pix'sent in young plants; basal and lower caulinc leaves 
mostly unlobed to variously laciniate, pinnatifid, lyrate, or pectinate, 
rarely sinuate-lobed, thin, not fleshy, bright green in living plants. . 

.RORIPPA (species 7-21) 


Ki;v TO .SPI CIF.S OF RORIPPA IN NORTH A.VII;R1CA 

1. Pedicels subtended by leafy bracts. (Asian, one collection from ballast 


on Vancouver Island). 

1. Pedicels not subtended by leafy bracts (2) 


27. R. microsperma 


2. Siliques 4- to rarely 6-valved; style in fruit thick, 0.5-1 mm. wide; 





287 





7. 

7. 


9. 

9 . 


stem villous, especially on lower portion. (Mostly on unglaciated 

territory of Alaska and Yukon).21. R. barbareifolia 

2. Siliques 2-valved; style in fruit slender, 0.1-0.5 mm. wide; stem glab¬ 
rous, sparingly to densely hirsute, pilose, or with vesicular trichomes 


(3) 

Petals absent (4) 

Petals present (6) 

4. Pedicels longer than 4 mm.; siliques 10-25 mm 


long; 


style in fruit 


longer than 0.5 mm. (wSporadic, apparently introduced from tropical 


areas of South America). 


28. R. heterophyUa 


4. Pedicels shorter than 3.2 mm.; siliques 3-8.5(10) mm. long; style in 
fruit shorter than 0.5 mm. (5) 

Plants glabrous; valves smooth to rough with minute hyaline ridges, 
glabrous; seeds light yellowish brown, deeply foveolate, usually more 
than 150 per silique; leaves sessile, obovate, oblong, oblanceolate to 
spatulate, the margins entire, crenate, irregularly serrate or repand, 
not pinnatifid; siliques nearly equal in age (development) at correspond¬ 
ing points on the terminal and lateral racemes. (Mostly south of the 
southern limit of Wisconsin glaciation in the Mississippi embayment and 


southeastern United States). 


13. R. sessiliflora 


Plants with hemispherical or obovate to clavate vesicular trichomes; 
valves smooth to rough with minute hyaline ridges or with hemispheri¬ 
cal vesicular trichomes; seeds dark reddish brown, somewhat reticulate 
to shallowly foveolate, usually fewer than 100 per silique; leaves petio- 
late, oblong to oblanceolate, pinnately divided nearly to the midrib, the 
lobes oblong to elliptic, the margins entire, deeply crenate, or angularly 

toothed; oldest siliques on lower axillary racemes. (West Indies). 

.12. R. norioricensis 


6. Petals shorter than or equal to the sepals (7) 

6. Petals longer than the sepals (17) 

Seeds less than 0.5 mm. in length; vesicular trichomes present on lower 
portion of stems, upper surface of basal and lower cauline leaves, 

pedicels, or siliques (8) 

Seeds more than 0.5 mm. in length; vesicular trichomes (not neces¬ 
sarily other types) absent from all parts of the plant (9) 

8. Style in fruit longer than 0.5 mm.; pedicels (1.4)2.5-4.5(5.2) mm. 
long, usually longer than 2.5 mm.; seeds usually more than 100 per 
silique. (Coastal Plain of southern United States and Mexico and 


sparingly on east coast of Central America).11. R. teres 

8. Style in fruit shorter than 0.5 mm.; pedicels (0.6) 1-2.2(3) mm. long, 
usually shorter than 2.2 mm.; seeds usually fewer than 100 per 

silique. (West Indies).12. R. portoricensis 

Petals usually longer than 1.2 mm.; oldest siliques on lower portion of 
the terminal raceme. (Mostly throughout North America north of 

Mexico).20. R. palustris 

Petals usually shorter than 1.2 mm.; oldest siliques on lower axillary 
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raconios, or silifjuos nearly ec|iial in age (development) at correspond¬ 
ing points on the terminal and lateral racemes. (Occasionally in R. 
piiivata and in R. intcrviedia of Mexico and Central America, the oldest 
siliejues may be on the lower portion of the terminal raceme) (10) 

10. Replum margin minutely hirsute and the valves readily dehiscent, 
or if replum margin glabrous, the valves not readily dehiscent; 
I^ediccls and stem often with slender, short, retrorse, pointed tri- 
chomes; petals spreading between the sei:>als in living plants. 
(Mostly west of the Continental Divide in North America). . . . 

.8. R. curvisiliqua 

Replum margin and pedicels glabi'ous; valves readily dehiscent; 
stems occasionally with a few scattered, but not retrorse, trichomes 
below; petals ei-ect in living plants (11) 

11. Siliriues globose, 1-1.3 times as long as wide; I’cplum circular in outline. 

(Scattered thi-oughout southwestern United States). 19. R. sphacrocarpa 

11. Siliques shoz't- to clongatc-cylindi'ical, 1.5-5 or more times as lone 


10 


'IS 


wide; replum oblong to triangular in outline (12) 

12. Plants mostly shorter than .3 dm., prostrate to decumbent; cauline 
leaves usually fewer than 10; oldest siliques on lower axillary 
I'acemes, or if about equal in age at corresponding points on the 
racemes, the valves minutely papillose (13) 

12. Plants mostly taller than 3 dm., prostrate, decumbent, or erect; 
cauline leaves usually more than 10; oldest siliques on lower por¬ 
tion of the terminal raceme, or siliques nearly equal in age at cor¬ 
responding points on the terminal and latei-al racemes, the valves 
glabrous (14) 


13. Siliques rough with minute papillae, tapering to the apex, slightly 
curved inwai'd, occasionally curved outward, not constricted at the cen¬ 
ter, (2)3.5-7(8.5) mm. long, ca. 1.5-2.5(4) times as lon.g as wide; style in 
fruit thick, ca. 0.2-0.4 mm. wide, tapering toward the apex, gradually 
mer.ging into the pointed silique apex; leaves lyrate divided, the margin 
entire. (Central Nevada and Utah, southern and Lower California, east¬ 
ern Idaho, western Montana, and in the Columbia, Platte, Rio Gi-ande, 
and Missouri river valleys, often growing with R. truncata). 

.7. R. tenerrima 

13. Sili(|ues glabrous, not at all or only slightly tapering toward the apex, 

straight, constricted at the center. (2.3)3-5(8.2) mm. long. ca. 2-4.2(6) 
times as long as wide; style in fruit slender, ca. 0.1-0.2 mm. wide, 
straight throughout, abruptly attached to the obtuse to truncate silique 
apex; leaves pinnate-divided to the midrib, the margin angularly 
toothed. (Centi'al and southeim California, eastern Arizona, northeastern 
Idaho, western Montana, Columbia, Platte, Rio Grande, and Missouri 
River valleys, often growing with R. tenerrima). . . 17. R. {runcata 

14. Cauline leaves unlobed, the margin entire, crenate, irregularly ser¬ 
rate or repand. (Abundant in the Rocky Mountains of the United 
States mostly below 9000 ft., occasional westward, and sparingly 
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eastward).18. R. curvipes 

14. Cauline leaves pinnately divided to the midrib, the margin mostly 
angularly toothed. (Extreme southwestern United States, south 
through Mexico to Costa Rica) (15) 

15. Siliques 6.7-11 mm. long, 2-4 times as long as the pedicels; seeds 0.8-1.1 
mm. long, coarsely colliculate. (Mountains of central Costa Rica north 
to Guatemala).14. R. megasperma 

15. Siliques 2.7-6.5 mm. long, 0.8-1.5 times as long as the pedicels; seeds 
0.5-0.8 mm. long, finely colliculate (16) 

16. Pedicels recurved; siliques thick, (1.1)1.4-2.3 mm. wide; seeds 
0.7-0.8 mm. long, usually more than 30 per silique; lower surface of 

the leaves smooth. (Central Valley of Mexico, south to Guatemala). 

.15. R. pinnata 

16. Pedicels divergent to erect; siliques narrow, 0.7-1.3 mm. wide; 
seeds 0.5-0.6 mm. long, usually fewer than 20 per silique; lower 
surface of the leaves rough with hyaline ridges on the midrib. 
(Extreme southwestern United States, southward into western 
Mexico).16. R. intermedia 

17. Fruiting pedicels longer than 12 mm.; leaves pustulate, unlobed, the 
margin crenate to dentate; seeds 1.5-2 mm. long; petals longer than 6 
mm. (Along the Yellowknife Highway near Great Slave Lake of north¬ 
western Canada).22. R. crystallina 

17. Fruiting pedicels shorter than 12 mm. (if longer, the leaves pectinate); 
leaves without pustules, unlobed or variously sinuate, pectinate, or 
pinnate-divided; seeds 0.5-1.1 mm. long; petals shorter than 6 mm. 
except in R. coloradensis (18) 

18. Petals shorter than 2.5(3) mm.; style in fruit usually shorter than 
0.8(1.2) mm.; anthers globose, 1-1.5 times as long as wide, notched 
at the apex (fig. 8-A, 2) (transitional in size and shape in R. mexi- 
cana) (19) 

18. Petals longer than 2.5(2.0) mm.; style in fruit usually longer than 
0.8 mm.; anthers elongate, 1.5-3 times as long as wide, apiculate 
(fig. 8-A, 1) (22) 

19. Fruiting pedicels longer than 7 mm.; plants stout, erect, mostly taller 
than 4 dm.; oldest siliques on lower portion of the terminal raceme. 
(Long-petaled plants mostly west of the Continental Divide in North 
America, sparingly elsewhere on the continent north of Mexico). . . 

.20. R. palustris 

19. Fruiting pedicels shorter than 7 mm.; plants weakly erect to decumbent 
or prostrate, mostly shorter than 4 dm.; oldest siliques on lower axillary 
racemes, or siliques nearly equal in age at corresponding points on the 
terminal and lateral racemes (20) 

20. Replum margin minutely hirsute and the valves readily dehiscent, 
or if replum margin glabrous, the valves not readily dehiscent; 
pedicels and stem often with slender, short, retrorse, pointed tri- 





'ccn Iho .scpiils in living 



chomcs; petals spreading betv 
pedicels divergent to ascending. (Mostly west of the Continental 
Divide in the Pacific Northwest of the United States). 

.8. R. ciirvisiliqua 

20. Replum margin and pedicels glabrous; valves readily dehiscent; 

stems occasionally with a few scattered, but not retrorsc, trichomes 

below; petals erect in living plants; pedicels divergent to recurved 

( 21 ) 

Cauline leaves pinnate-divided to pectinate, the lobes less than 4 mm. 
wide, the margins entii-e to minutely toothed; style in fruit thick, ca. 
0.3-0,4 mm. wide, e.xpanded below the stigma; oldest siliques on lower 
axillary racemes; seeds ca. 70-100 per silique. (Uplands of northern 
Mexico, southwai’d in the mountains in Centi’al America to Costa Rica). 

.10. R. mexicana 

Cauline leaves unlobed, maggin entire, crenate, irregularly serrate to 
I’epand, occasionally deeply divided, but lobes more than 4 mm. wide; 
style in fruit slender, ca. 0.1-0.3 mm. wide, straight throughout; siliques 
nearly equal in age at corresponding points on the terminal and lateral 
racemes; seeds ca. 20-80 per silique. (Central Rocky Mountains of the 
United States at elevations mostly above 9000 ft.). 
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. . 18. R. cun'ipcs 

Stems decumbent to prostrate; leaves and stems with hemispheri¬ 
cal vesicular trichomes or elongate, slender, pointed trichomes; 
basal rosettes wanting in living plants, shallow to deeply sinuate- 
lobed or pinnatifid (Section Sinuatae) (23) 

22. Stems erect; leaves and stems glabrous, or if minutely puberulous, 
then lobes at base of leaf strongly sagittate; basal rosettes present 
in young plants; leaves thin, not fleshy, bright, .grass green in living 


plants, unlobed or pinnate-divided to pectinate 



Petals 6-7.5 mm. 


long, strongly 


difTerentiated into blade and claw; 


sepals 3.8-5 mm. long. (One collection from southwestern Colorado) 


() 



. cohn'cidcnsifi 

Petals 2-5.5(6) mm. long, slightly or not at all difTerentiated into blade 
and clawg sepals 0.7-4.5 mm. long (24) 

24. Trichomes vesicular on stems, lower surface of leaves, and some¬ 
times on pedicels and valves, other times these parts of the plant 
glabrous; siliques short- to elongate-cylindrical or lanceolate wdth 
pointed apex, straight to strongly falcate, (4.5)5.7-12.5(16) mm. 


long 


(2.5)4-8 times as long as wide; sepals caducous in fruit; 
seeds usually more than 35 per silique (25) 

24. Trichomes elongate and pointed on stems, low’er surface of leaves, 
and sometimes on pedicels and valves, other times these parts of 
the plant glabrous; siliques oblong to subglobosc wuth rounded 
apex, straight, (1.6)2.3-5.5(7) mm. long, 1.3-2.3 times as long as 
wide; sepals persistent in fruit; seeds usually fewer than 35 per 
silique (26) 
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25. Petals (2.5)3.5-5.5(6) mm. long; outer sepals saccate; pedicels divergent 

to recurved, (3.5)5-11.5(15) mm. long; siliques nearly equal in age at 

corresponding points on the terminal and lateral racemes. (Widespread 

throughout the United States mostly west of the Mississippi River). 

. . . . 4. R. sinuaia 


25 


Petals 2.5-3.5 mm. long; outer sepals flat; pedicels divergent to ascend¬ 
ing, 3-5.2(6.5) mm. long; oldest siliques on lower axillary racemes. 
(Uplands of northeastern Mexico in Coahuila and northern Durango, 

north to the Rio Grande).5. R. ramosa 

26. Siliques glabrous or rarely sparingly pilose; stigma unexpanded in 
fruit; axillary racemes subumbellate, mostly less than 0.5 dm. long 
when fully developed. (Sandy shore of Lake Tahoe and vicinity in 

California and Nevada).3. R. subumbellata 

26. Siliques densely pilose to short-strigose; stigma expanded in fruit; 
axillary racemes elongate, 0.5-1.5 dm. long when fully developed 

(27) 

27. Siliques densely pilose with elongate trichomes unexpanded at the base; 
pedicels ascending; sepals and style pilose. (Within the area of the 
Columbia River basaltic lava [Tertiary age] plateau in northern Cali¬ 
fornia, Oregon, and Washington).2. R. columbiae 

27. Siliques densely strigosc with short trichomes expanded at the base; 
pedicels recurved; sepals and style glabrous. (Sandy banks of the 
Yellowstone River in eastern Montana and northwestern North Dakota). 

.1. R. calycina 




28. Siliques longer than 8 mm. when seeds are formed and mature, 
equal to or up to 4 times as long as the pedicels; if mature siliques 
lacking seeds (R. sylvestris), the replum longer than wide (oblong 
in outline) and the siliques sometimes less than 8 mm. long; style 
in fruit 0.5-1 mm. long (29) 

28. Siliques shorter than 8 mm. when seeds are formed and mature, 
shorter than the pedicels; if mature siliques lacking seeds (R. 
austriaca), the replum as wide as long (circular in outline); style 

in fruit 1-3 mm. long (31) 

Leaves unlobed, non-auriculatc at the base, the margins irregularly 
serrate; siliques strongly curved upward. (Asian, known from culti¬ 
vated sites in Chicago and at the New York Botanical Garden). 


. . . . 29. R. indica 

Leaves pinnately divided to the midrib, auriculate at the base; siliques 
straight to slightly curved (30) 

30. Mature siliques usually lacking seeds; plants clonal from slender 
spreading underground roots and stems. (European, common in 
northeastern United States and southeastern Canada, sparingly 

elsewhere in North America).23. R. sylvestris 

30. Mature siliques with seeds; plants solitary from a vertical taproot. 

(Uplands of Chihuahua, Mexico, Arizona, and extreme western 
New Mexico in the United States).9. R. microtitis 







.51. SiliQue.s globo.sc, 1-1.5 mm. long, a.s long as wide, often not forming 
seeds; replum circular in outline; style as long as the silique; cauline 
leaves unlobed excejit for clasjjing, sagittate base. (European, sparingly 
adventive in northeastern, central, and western United States and cen- 

ti’al Canada).24. R. austriaca 

.‘51. Siliqiu's elongate-cylindrical, 2-() mm. long, 2 to 4 times as long as wide, 
seeds foi-med; i-eplum oblong to elliptic in outline; style 1/2 to 1/5 as 

as the silique; cauline leaves unlobed, laciniate to pectinate and 


lOUL^ 


clasping with rounded lobes or non-clasping (32) 

32, Stems hollow; cauline leaves mostly unlobed with margins entire, 
crenate to serrate, or pectinate; roots often forming at lower leaf 
nodes; gi'owing in water or along water's edge. (European, spar¬ 
ingly adventive along the St. Lawrence River in Canada and in 


Maine and Massachusetts) 


25. R. amphibia 


32. Stems solid; cauline leaves mostly laciniate-divided, often nearly 
to the midrib; roots absent fi'om the leaf nodes; growing in drier 
places. (European, sparingly adventive in coastal eastern United 

.2(). R. prostraia 


Slates). 


SECTION SINUATAE 


Section Sinuatae Stuckey, sect. nov. 

Perennials; stems decumbent to prostrate, not erect, much branched from 
below and above, few to numerous from slender spreading undei'ground 
horizontal roots and stems, forming large clones; basal rosettes w'anting; 
cauline leaves oblong to broadly oblanceolatc, shallowly to deeply sinuate, or 
subpinnatifid to pinnatifld, thick, fleshy, gray given; tips of young sepals 
and auricles of leaves usually glabrous, except in R. colnmbiac whose sepals 
and leaves are densely pilose; petals bright sulfur yellow, showy, sli,ghtly 
longer to iK'arly twice a.s long as the sepals; anthers elongate, sagittate at 
a wide base and tapering toward the apex, ca. 1.5-3 times as long as wide, 
apiculatc (fig. 8-A, 1); style usually longer than 1 mm. in fruit. 

IIcM'bae perennes; caulibus decumbentibus vel procumbentibus numerosis 
ramosis; foliis rosulatis absentibus; foliis caulinis vulgo sinuatilobatis 
crassis; petalis quam sepalis longioribus; anthcris elongatis sagittatis 


apic 



s. 



Type species: Rorippa sinuatn (Nuttall in Torrey et Gray) A. S. Hitchcock. 
Six species of North American Rorippa belong to Smiiaiae. 

1. RORIPPA CALYCTNA (Engelmann) Rydberg, Mem. N. Y. Rot. Gard. 1: 
175. 1900. [as ‘‘Roripa"] 

NasUiriium cnhjcinum Engelmann in Warren, Prelim. Rep. 156. 
reprint 1875; Trans. Am. Philos. Soc. n. s. 12: 184. 1861. ("Sandy bot¬ 
toms of the Yellowstone river; Fort Sarpy to Fort Union.” Lectotype: 
MONTANA; [Custer Co.]: Sandy bottoms on Yellowstone [River] near 
Fort Sarpy [Fort Alexander Sarpie was at about the present location 
of Sheffield], .lul 1854, F. V. Hayden .s.w., MO! Photo at MICH! OS! 
Isolectotypes, GH! NY!) 
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Nasturtium sinuatum Nuttall in Torrey et Gray var. calycinum (Engel- 
mann) Watson in Gray, Syn. FI. N. Am. 1: 147. 1895. 

Radicula calycina (Engelmann) Greene, Leafl. Bot. Obs. & Grit. 1: 113. 
1905. 


Stems 1-4 dm. tall, moderately to densely hirsute with simple slender 
trichomes slightly expanded at the base and pointed at the apex; middle 
cauline leaves sessile, auriculate and partly clasping the stem, oblong to 
oblanceolate, 2.5-5 cm. long, 0.5-1 cm. wide, shallow to strongly sinuate 
with the sinuses reaching about half-way to the midrib, both surfaces 
hirsute, especially on the midrib, the apex acute to obtuse; racemes termi¬ 
nal and axillary, ca. 0.5-1.5 dm. long, forming simultaneously after stem 
elongation, the siliques therefore nearly equal in age at corresponding points 
on the racemes, or racemes lateral, developing during stem elongation in 
the axils of the lower leaves and progressing upward, without the develop¬ 
ment of a true terminal raceme, the oldest siliques therefore on the lower 
axillary racemes; pedicels 3.5-6.5 mm. long, glabrous to sparingly hirsute, 
ca. 1.5-2 times as long as the siliques, strongly recurved, often in the same 
direction and giving the siliques the appearance of being borne unilaterally; 
sepals ovate to lanceolate, 2.1-3.1 mm. long, 0.7-1.2 mm. wide, saccate, per¬ 
sistent in fruit, glabrous; petals oblong to oblanceolate, (2)2.5-3.7 ram. long, 
0.6-1.3 mm. wide, up to 1 mm. longer than the sepals; siliques globose to 
subglobosc, 2.3-3.4 mm. long, 1.2-2.3 mm. wide, ca. 1.3-2 times as long as 
wide, the valves densely strigose with very short trichomes expanded at the 
base and pointed at the apex; replum elliptic in outline, the margin convex 
and hirsute; style 1-2.2 mm. long, ca. 0.1-0.2 mm. wide in fruit, straight 
throughout, abruptly attached or somewhat gradually merging into the 
rounded silique apex, glabrous; stigma expanded in fruit; seeds regularly 
cordiform, ca. 0.7-0.8 mm. long, ca. 20 per silique, the surface prominently 
colliculate; flowering and fruiting May-July (August-September). 

Rorippa calycina is unique in this section in having globose to subglobose 
siliques densely covered with very short sharp-pointed trichomes expanded 
at the base, a very long, slender, glabrous style in fruit, glabrous persistent 
sepals, strongly recurved pedicels, and shallowly sinuate-lobcd entire leaves. 
It is most closely allied to R. columbiae. 

Rorippa calycina has long been confused in the literature. Piper (1906) 
reported it from Washington, Oregon, and Montana. The collection he cited, 
“Sandberg & Leiberg in 1892,” is R. columbiae. Wooton and Standley (1915) 
gave the range as Washington and Oregon to Colorado and northern New 
Mexico, citing, for the latter state, several localities. Plants labeled by them 
as R. calycina from these localities possess prominent hemispherical vesi¬ 
cular trichomes on the fruit; they are R. sinuata. The confusion has come 
about through equating the vesicular trichomes on the siliques of R. sinuata 
from New Mexico and Colorado with the very short-pointed, thick-based, 
simple hairs on fruits of R. calycina. Reports by Daniels (1911) and Ryd¬ 
berg (1906) from Colorado and by Fosberg (1940) from New Mexico are 



similarly R. sinuala. 

DISTRIBUTION: Map 20-A. 

Known from sandy banks of the Yellowstone River in eastern Montana 
and at its mouth in northwestern North Dakota, R. cahjeina was first col- 
leeted by Hayden during 1854-55. These specimens wei’e used by Engelmann 
when he described the species, giving, as the source localities, “sandy bot¬ 
toms of the Yellowstone river. Fort Sarpy to Fort Union.” The latter is at 
the mouth of the Yellowstone River in Mackenzie County, North Dakota. 
Ft. Sarpy was located on the Yellowstone above the mouth of the Tongue 
River approximately where Sheffield in western Custer County, Montana, is 
today. I hav(' chosen as lectotype the specimen fi’om P^t. Sarpy because it 
is the most comi)lete. having mature fi'uits and racemes. Since Hayden, only 
one othei- botanist, Rlankinship, is known to have collected this species in 
the Yellowstone River valley. On the label of a specimen at MO, Blankin- 
ship wrote “Custer, Montana (t.^'pe locality).” This collection came from 
ei(h(M‘ the town of Custer (farther up the Yellowstone fi’om Sheffield) oi‘ 
from appi'oximately the type locality, if Blankinship meant Custer County. 

Mulli.gan and Poi’sild (19(16) reported R. calyci7ia on a delta of the Ander¬ 
son River in the Northwest Territories, about 2500 miles north of the species’ 
ran.ge in Montana and North Dakota. They seem to suggest that, at the 
Anderson River, R. calycina is probably an inti'oduction rather than a pre- 
glaeial relic or a remnant of a postglacial prairie migration. 

2. RORIPPA COLUMBIAE Suk.sdorf ex Howell, FI. N. W. Am. 1: 40. 1897. 

[as “Ror//)(/”]. (“Nasturtium Columbiae Suksdorf in Jlcrb. distr. 952 “ 
Holotype: WASHINGTON: Klickitat Co.: Low gravelly bank of the 


Columbia River near Bingen, 21 Sep, 14 Oct 



O f 


, W. N. Suksdorf 952. 






, Joseph Hou'ell s.n.. GH!) 


presumably at ORE. Isotypes. GH! MO! MSC! US! WS! Photo of MO 
specimen at MICH! OS!) 

Nasturtium simiatinn Nuttall in Torrey et Gray var. columbiae Suksdorf 
ex Robinson in Gray, Syn. FI. N. Am. 1: 147. 1895. [Based on Suksdorf 
952 \ 

Nasturtium simiatum Nuttall in Torrey et Gray var. pubescens 
in Gray, Syn. FI. N. Am. 1: 147. 1895. (Holotype: OREGON: 
nomah Co.]: Sauvie's Island. 1 Jim 

Roripa [sic] sinuata (Nuttall in Torrey et Gray) A. S. Hitchcock var. 
pubesens (Watson in Gray) Howell, FI. N. W. Am. 1: 40. 1897. 

Nasturtium columbiae Suksdorf ex Howell, FI. N. W. Am. 1: 40. 1897, 
pro syn.; Suksdorf, Deutsch. Bot. Monatsschr. 16: 211. 1898. (Holotype: 
Suksdorf 952, WS!) 

Radicula columbiae (Howell) Greene, Leafl. Bot. Obs. & Crit. 1: 114. 
1905. 

Rorippa calycina (Engelmann in Warren) Rydber.g var. columbiae (Suks- 
dorf ex Robinson in Gray) Rollins, Contr. Dudley Herb. 3: 176. 1941. 


Stems 1-3(4) dm. tall, densclv 



with simple, very slender trichomes 


nearly equal in diameter throughout and 



at the apex; middle cauline 
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leaves sessile to short-pctiolate, auriculatc and partlj'^ clasping the stem to 
non-auriculate and non-clasping, oblong to oblanceolate, 2.5-5 cm. long, 0.5-1 
cm. wide, deeply sinuate or pinnatifid with the sinuses often nearly reaching 
the midrib, both surfaces pilose, the lobes mostly oblong to elliptic with 
margins entire to minutely toothed, the apex acute to obtuse; racemes ter¬ 
minal and axillary, ca. 0.5-1.5 dm. long, forming simultaneously after stem 
elongation, the siliques therefore nearly equal in age at corresponding points 
on the racemes, or rarely racemes lateral, developing during stem elonga¬ 
tion in the axils of the lower leaves and progressing upward, without the de¬ 
velopment of a true terminal raceme, the oldest siliques therefore on the 
lower axillary racemes; pedicels (2.5)4.0-9.8(11.5) mm. long, densely pilose, 
ca. 1-2.5 times as long as the siliques, ascending in two or more directions 
and not giving the siliques the appearance of being borne unilaterally; 
sepals ovate to oblong, 2.1-3.5 mm. long, 0.7-1.5 mm. wide, mostly flat, per¬ 
sistent in fruit, densely pilose; petals oblong-oblanccolate to spatulate, 
2.7-4.1 mm. long, 0.8-1-8 mm. wide, up to 1 mm. longer than the sepals; 
siliques oblong to subglobose, (1.6)2.5-5.4(7) mm. long, (0.9)1.8-2.8(3.4) mm. 
wide, ca. 1.5-2.2 times as long as wide, the valves densely pilose with simple, 
very slender trichomes nearly equal in diameter throughout except pointed 
at the apex; replum oblong to elliptic in outline, the margin convex and 
pilose; style 0.7-3.1 mm. long, ca. 0.3-0.4 mm. wide in fruit, straight through¬ 
out, abruptly attached or somewhat gradually merging into the rounded 

apex, densely pilose; stigma strongly expanded in fruit; seeds 
regularly cordiform, 0.8-0.9 mm. long, ca. 20-30 per silique, the surface 
prominently colliculate; flowering and fruiting June-October. 

ILLUSTRATIONS: Abrams (1944, p. 281, fig. 2024); Hitchcock & Cronquist 
(1964, p. 538), as R. calycina var. colwnbiae. 

Rorippa colunibiae is distinct from other North American Rorippa in hav¬ 
ing the stems, both loaf surfaces, pedicels, sepals, siliques, and styles 
densely pilose. In addition, it is distinguished from its close relative, R. 
calycina, by the deeply pinnatifid lobes of the leaves with minutely toothed 
margins, more oblong slightly thicker siliques on ascending pedicels, and 
well developed expanded stigma. From R. subumbellaia, also a close rela¬ 
tive, it differs in having more elongate racemes, densely pilose siliques, 
usually longer pilose style, and expanded stigma. 

Plants with these characters were first carefully observed bv Suksdorf. 
His collections, from “low gravelly bank of the Columbia River near Bin¬ 
gen,” were labeled “952 Nasturtium Columbiae n. sp.” and were distributed 
to a number of botanists. Robinson, who edited Watson’s (1895) treatment of 
Rorippa in Gray’s Synoptical Flora of North America, first gave formal 
recognition to this taxon, publishing “Nasturtium sinuatum Nutt. var. 
Columbiae, Suksdorf (as spec.)” and citing “Suksdorf, distr. 952.” Howell 
(1897), unaware of Robinson’s work, described the taxon as a species under 



the name Roripa 



columbiae, citing the Suksdorf collection. Howell 


probably had one of Suksdorf’s specimens, and therefore presumably the 
holotype is in Howell’s herbarium at ORE. Suksdorf (1898) finally published 


the name Nastiirtiiim colinnbiac, but since he cited both Robinson’s and 
Howell’s names, his name is supeifluous. 

Cl t 1 ^ C- rence botwot'n Watson’s (1895) Nast:irtuim si^iuaiznn var. 
piibesccns and R. cohivibiac is the slightly longer pedicels of the former. 

Abrams (1944), Munz and Keck (1959), and Hitchcock and Cronquist (1904) 
accurately desci-ibc R. columbiae', however the latter two works follow 
Rollins in maintaining it as a variety of R. calycina. Peck’s (1961) report 
that R. columbiae extended to Montana, Nebraska, and New Mexico is a 
case of confusing it with R. calycina or with plants of R. sizmaia having 
fruits with vesicular trichomes. The report of Radicuki colinubiae by Winter 
(1930) from Scotts Bluff County, Nebraska, was based on a specimen (dupli¬ 
cate seen at NY and US) of R. sinuata with vesicular trichomes on the 
fruits. 

DISTRIBUTION: Map l-A; 20-B. 

The distribution of R. caluvibiae appears to be related to the Columbia 
River lava plateau of Tertiary age. This plateau, one of the largest basaltic 
lava fields ever formed, was built up by successive eruptions that reached 
great intensity about the Miocene (Hussey, 1947). Map l-A shows the dis¬ 
tribution of R. cohinibiac to lie in the area covered by this soil formation. 
That the distribution of R. coluvibiac shows relationship with lava soils 
is suggested from label data of a collection from Siskiyou County, California, 
“lava slopes of lava beds,” {Thompson 13148, GH, MO, NY, PH, RSA, US) 
and from Klamath County, Oi’egon, “heavy-soiled playa,’’ {Conslance, Mol- 


sced, Wcilcr 



, FSU, GH, MO, MSC, RSA, US, WIS). 

In map l-A, circles represent pre-1905, and dots represent po.st-1905 speci¬ 
mens. Only in the Klamath Ijake region of Oregon and California has this 


species been found recently. I propose later in this paper that R. columbiae 
is an isolated relic probably once more abundant and widespread than 
today. I think it may have decreased its range even in the past 60 years, 
as the map data reveal. In 1963, my attempt to rediscover R. columbiae 
and R. sinuata in the type localities ended in failure after a 4 days’ search 
along the Columbia River from The Dalles to Sauvies Island. 


3. RORIPPA SUBUMBELT.ATA Rollins, Contr. Dudley Herb. 3: 177. 1941. 

(Holotype: CALIFORNIA: El Dorado Co.: Meek’s Bay, Lake Tahoe, 
6100 ft, 29 Jul 1919, A. A. Heller 13329a, GH! Isotypes, MO! NY! US! 
WIS! Photo of MO specimen at MICH! OS!) 

Stems 0.5-1.5(2.8) dm. tall, glabrous to sparingly pilose with simple, very 
slender trichomes nearly equal in diameter throughout and pointed at the 
apex; middle cauline leaves sessile to very short petiolate, non-auriculate, 

0.3-1 cm. wide, sinuate to 
to glabrous, lower surface 


lone 



oblong to broadly oblanceolate, 1-3 cm 
subpinnatifid, upper surface sparingly 
moderately pilose, the lobes mostlj" oblong to elliptic with margins usually 
entire, the apex mostly obtuse; racemes terminal and axillary, up to 0.5 
dm. long, forming simultaneously after stem elongation, the siliques there¬ 
fore nearly equal in age at corresponding points on the racemes; pedicels 
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4.1-9 mm. long, pilose, ca. 1-2 times as long as the siliques, ascending in 2 
or more directions; sepals ovate to oblong, 2.3-2.8 mm. long, 0.9-1.5 mm. 
wide, flat, persistent in fruit, glabrous to sparingly pilose; petals oblong- 
oblanceolate to spatulate, 2.7-3.4 mm. long, 1-1.5 mm. wide, up to 1 mm. 
longer than the sepals; siliques oblong to subglobose, 3.5-5.5 mm. long, 
2-3(3.7) mm. wide, ca. 1.5-2.3 times as long as wide, the valves glabrous to 
very sparingly pilose; replum oblong to elliptic in outline, the margin convex 
and glabrous; style 0.7-1.5 mm. long, 0.3-0.4 mm. wide in fruit, straight 
throughout, abruptly attached or somewhat gradually merging into the 
rounded silique apex, glabrous; stigma unexpanded in fruit; seeds some¬ 
what angularly cordiform, ca. 0.9-1.1 mm. long, ca. 20-30 per silique, the 
surface very prominently colliculate; flowering and fruiting June-September. 

ILLUSTRATION: Rollins (1941, p. 184, pi. XLVI, fig. 2) 

Rorippa subumbellata is most closely allied to R. columbiae and is dis¬ 
tinguished from it in having glabrous to sparingly pilose siliques, short 
subumbellate racemes, an unexpanded stigma, usually shortei’, glabrous 
styles, and larger, very prominently colliculate seeds. The leaves appear 
more fleshy and the stems more stiff. 

Before Rollins’ recognition of R. subumbellata, specimens passed under 
the name R. sinuata or its synonyms as indicated from descriptions and 
localities cited (e.g., Greene, 1891; Jepson, 1925, 1936). Mason (1957), 

Munz and Keck (1959), and Rollins (1941) considered it endemic to shores 
of Lake Tahoe. Two old collections in Greene’s herbarium (ND-G) extend 
the distribution to Truckee and Tallac Lake. 

Rollins recollected specimens of R. subumbellata at the type locality in 
1942. I did not find it there in 1963 but did find two colonies on the beach at 
Bliss Memorial Park. Here this rare species survives in shifting sand, en¬ 
during much abuse from the tramping feet of swimmers and sun bathers. 

DISTRIBUTION: Map 1-B; 20-C. 

4. RORIPPA SINUATA (Nuttall in Torrey et Gray) A. S. Hitchcock, Spring 

FI. Manhattan 18. 1894. 

Nasturtium sinuatum Nuttall in Torrey et Gray, FI. N. Am. 1: 73. 1838. 

(“Banks of the Oregon [River] and its tributaries; also in Arkansas.” 

Lectotype: OREGON or WASHINGTON: [county unknown]: Colum¬ 
bia river & Arkansas, [ca. 1834, fide Pennell (Bartonia 18: 36. 1936), 
Thomas Nuttall s.n.], BM. Photo no. BM 2124, GH! [The specimens 

were originally labeled “Nasturtium *sinuatum” by Nuttall.] Isolecto- 
type, PH!) 

Nasturtium trachycarpum Gray, Bull. U. S. Gcol. & Geog. Surv. Terr. 2: 
233. 1876. (“Southwestern Colorado,” [also, “S. W. Colorado, on the 
San Juan [River], &c.,” Gray (1876). This reference is given in the 
literature cited.] Holotype: COLORADO: [Probably Archuleta Co.]: 
S. W. Colorado, 1871, T. S. Brandegee 1180, GH! Isotype, [with printed 

label, “Hayden’s U. S. Geological Survey, 1875”] MO! Photo at MICH! 
OS!) 


lioripa |.sic| IracJiucarpa (Gray) Greene, Pittonia 3; 90. 1896. 



Radicula sinnala (Nuttall in Torrey et Gray) Greene, T,ean. Bot. Obs. & 

Grit. 1; 113. 1905. 

Radicula Iraclujcarpa (Gray) Rydberg, Bull. Tori'ey Club 39: 322. 1912. 

Steni.s 1-4(5) dm. tall, sparsely to densely pubescent with hemispherical 
vesicular trichomes; middle cauline leaves sessile, auriculate and partly 
clasping the stem to non-auriculate and non-clasping, oblong to oblanceolate 

1.8-6(8.5) cm. long, 0.4-1.3(1.8) cm. wide, shallow to deeply sinuate, i)in- 
natifid to subpinnatifid neaily to the midrib, the lower surface sparsely to 
densely covered with vesicular trichomes on the midrib, upper surface glab¬ 
rous, the lobes oblong to elliptic with margins entire to minutely toothed, the 
ai)ex acute to pointed: racemes terminal and axillai'y. ca. 1-2.5 dm. 
foiming simultaneouslv or the axillarv ones forming somewhat earlier, the' 
silitiLies therefoi'e nearly equal in age at corresponding ])oints on the race¬ 
mes; pedicels (3.5)5-11.5(15) mm. long, glabrous, or sparsely to densely cov¬ 
ered with vesicular trichomes, recui’ved to ascending or often divergent at 
right angles to the raceme axis and then becoming lecurved or ascending 



i ) 


near the distal end: sepals oblong, ovate to lanceolate, 2.7-4.5 mm. long, 
1.1-1.7 mm. wide, stronglv saccate, caducous in fruit, glabrous or with a 

" C_^ * c. ^ 





few vesicidar trichomes on the lower portion of the dorsal surface 
oblong, oblanc('olate, or narrowly spatulate, (2.5)3.5-5.5(6) mm. long, 1.4-2.2 
mm. wide, iq) to 3 mm. longer than the sepals; siliques short- to elongate- 
cylindrical, oblong, to somewhat lanceolate, obtuse below and 



to 


strongly falcate tow'ard the raceme axis, (4.5)5.7-12.5(16) mm. long, 1-1.8(2.5) 
mm. w'ide, ca. (2.5)4-8 times as long as w'idc, ca. (0.3)0.6-2 times as long as 
the pedicels, the valves glabrous or I'ough with minute or prominent hemis¬ 
pherical vesicular trichomes over the entire surface or on the edges onlv; 


replum linear to narrowly oblong in outline, the margin straight to ; 



concave, and glabrous or sparingly with vesiculai’ ti’ichomes; style (0.5) 
1-2(3.4) mm. long, ca. 0.3-0.5 mm. wide in fruit, tapering to the apex, gradu¬ 
ally merging into the pointed silique apex, glabrous; stigma unexpanded when 
the siliques produce mature seeds, expanded when seeds fail to mature; 
seeds sharp, angularly cordiform, ca. 0.7-0.9 mm, long. ca. 0.5-0.6 mm. w'ide. 


longer than wide. ca. (25)40-80(100) pei’s 
flowering and fruiting April-Octobei'. 


0 , the sui'face finely colliculate; 


ILLUSTRATlONvS: Abrams 



P- 


277, fig 



Britton & Blown 


1897, p. 124, fig. 1714; 1913, p. 160, (ig. 2027); Fassett (1940, p. 232, fig. 16); 
Fernald (1950, p. 715, fig. 1108), siliques and Icavms; Gleason (1952, p. 239); 
Hitchcock & Cronquist (1964, p. 540); Stcyermark (1963, p. 759, pi. 185, no. 

3). 

Rorippa sinuata is a distinct but variable species, especially in length 
of fruits and pedicels. The distinctive siliques are short- to elongate-cylindric 


or lanceolate, nearly straight to strongly falcate, and usually on long pedi¬ 
cels arising at right angles from the raceme axis but then bending up or 
down. The unusual trichomes are somewhat vesicular and hemispherical 


299 


rather than elongated and pointed. On dried specimens they often appear 
flat and scale-like because they are collapsed. They are rather sparse on 
stems and on the midrib of the lower leaf surface in specimens mostly from 
the plains states. Increase in trichome abundance and density occurs on 
material primarily from mountainous regions of western United States. The 
silique valves vary from glabrous or sparsely covered with trichomes (often 
only along the edges) to entirely and densely covered with them, as on 
siliques of a specimen collected in southwestern Colorado in 1875 by 
Brandegee and used by Gray (1876) as the basis of his N. tr achy car pum. 
Pubescent pods occur on most specimens from Arizona and New Mexico, 
from El Paso in Texas, and from Wyoming except the one seen from 
Cheyenne. Fruits with glabrous valves arc found in the Texas panhandle, 
Oklahoma, Arkansas, Minnesota, and Montana. Plants with a complete 
spectrum of trichome variation occur in Illinois, Iowa, Missouri, Nebraska, 
Kansas, Colorado, and the Great Basin. Plants from the Great Basin are 
mostly glabrous but a few have indications of trichomes. Although there 
is some geographic segregation of the two valve-surface types, there is 
considerable overlap through the central plains states. There is also con¬ 
siderable variation in abundance, distribution, and development of these 
trichomes on plants throughout the species, sometimes even on the same 
plant. Although Great Basin plants tend to have smaller petals (ca. 2.5-4.0 
mm.), often shorter siliques and pedicels, and a more prominently collicu- 
late seed, I find no feature correlating with the trichome variation pattern. 
Two separate species or two varieties of one species should therefore not 
be maintained. I agree with Rollins (1961) that these peculiar vesicular 
trichomes alone are not a basis for taxonomic separation. 

With regard to typification of li. sinuata, I agree with Rollins (1961). 

DISTRIBUTION: Map 2; 20-D. 

Rorippa sinuata is most abundant in the Rocky Mountains of southern 
Wyoming, Colorado, and northern New Mexico, extending eastward onto 
the plains in the Texas panhandle, western Oklahoma, Nebraska, and South 
Dakota where it is common. East of longitude 100° the localities are mostly 
along major rivers, such as the Arkansas, Kansas, Missouri, and Missis¬ 
sippi. Southward the plants grow along the Rio Grande in New Mexico and 
the Little Colorado in Arizona. Additional stations in these two states are 
in wet places in the mountains. The species is absent from Utah and then 
recurs in the Humboldt and Truckee river valleys of Nevada as well as in a 
few other localities in Nevada and California. To the northwest it is almost 
entirely confined to the banks of the Snake and Columbia rivers. It seems 
plausible that the species had its origin in the Colorado Rocky Mountains. 
In addition to being frequent there, the plants vary much in pedicel length, 
fruit shape and length, and trichome distribution on the fruit. Outward from 
this region the plants are often found along or in the valleys of the major 
river systems. I believe the distribution pattern of R. sinuata has come 
about primarily by migration down major I'ivers. Factors favoring such 
migrations are discussed later, but first it is important to determine when 


:?oo 


this nii|;i"ation may have occurred and to establish which parts of the ranj;e 
have come about by natural means and which by artificial. 

Certainly its spread into western Canada, eastern South Dakota, Minne¬ 
sota, and Wisconsin occurred since retreat of the Wisconsin glacier. Speci¬ 
mens collected before 1870 are significant in that many of them come from 
localities on the present edge of the species’ range. Of particular importance 
are Nuttall's collections in Arkansas and along the Columbia River. Rorippa 
sinuala was probably as widely distributed west of the Mississippi then 
as it is now. Most scattered outlying occurrences presumably came about 

naturally before European man became established in western United 
States. 

East of 97’ longitude, the plants ai'c found primarily along majoi' rivers. 
Those along the Minnesota and uppc'r Mississippi rivers in Minnesota and 
Wisconsin ai’c disjunct from those in South Dakota and western Iowa. Pat¬ 
man and litis (19(51) stated that the Wisconsin plants were introduced from 
westei’u United Slates, implying, perhaps, a rather recent inti'oduction. 
Rorippa Huinaia may well be inti'oduced into Wisconsin, but it is interesting 
to note when this introduction may have occurred. Parry (1852) collected 
R. sinuata along the lower St. Peter’s | Minnesota] River in 1848—before 
much settlement by European man there. The two collections from noilh- 
eastern Illinois (“R.R. track, Naperville”; ‘‘on ballast, Palos Park”) are 
certainly introductions. Resides these collections, the species is confined, in 
Illinois, to the Mississippi River except for one collection fi'om Greenfield 
and those mapped by Jones and Fuller (1955), for which I have not seen 
specimens. Rorippa shuiata occurs in Iowa along the western edge of the 
Missoui-i River valley, plus one collection at (_’ordova in the south central 
paid of the state. In Arkansas the species has been found on the Arkansas 
River, in addition to a collection from Corning in the northeastern corner. 
Although this may be of no significance, the three towns mentioned above 
are served by railroads, and the colonics may have become established 
through man’s activity. The collection from Daviess County in northwestern 
Missoui'i, however, came from an area not now served by a railroad. 

North and east of Illinois there have been a few reports for R. sinuala. 
Walpole (1927) listed it from Marquette County, Michigan, but that collec¬ 
tion is R. sylvc.'itjis. Wilson (190(5) stated that a colony persisted for 15 years 
along a railroad west of Greeneastle, Indiana. In the absence of a verifying 
specimen, Deam (1940) excluded the species from the Indiana flora. I have 
not seen the specimen cited from Maryland by Reed (Phytologia 10: 345. 

. In summary, it appears that R. sinuata, native to the southern Roekv 
Mountains and the Great Plains, has migrated down major rivers to the 
east, south, and west. Its present distribution has come about by this migra¬ 
tion, rather than through man’s interference except for those plants in Mary¬ 
land, the Chicago area, and possibly some of the localities east of 97“ 
longitude but not on a major river. 

Rorippa sinuata is perennial. Once a plant is established, young buds 
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and vegetative shoots may grow from the roots and a massive clone may 
be formed if the soil is wet and growing conditions are favorable. If drier 
conditions develop, the roots remain alive. With a return to more favorable 
conditions, the plants may then grow and continue to spread. In the green¬ 
house, once the roots penetrate the cinders on the bench, new plants re¬ 
appear from the old roots long after the potted plants have been removed. 
Stems of R. sinuata, placed in water, grow roots (two at each node) within 

a week. When transferred to soil, the stems grow, send out branches, and 
form new colonies. 

Rorippa sinuata is well adapted to a wide variety of soil types and 
habitats. Loose sandy, gravelly, or alluvial wet soil is ideal for spread of 
the roots. Lake shores and stream banks are frequent habitats. The peren¬ 
nial roots may penetrate and survive in much drier soils, or the clone may 
continue to live if the water level is lowered. Data on herbarium labels 
indicate that plants were found in sandy clay, saline, alkaline, granitic, 
sandstone, and heavy black loam soils and in disturbed sites such as park¬ 
ing lots, roadsides, railroad banks, ballast, and buffalo wallows. I collected 
R. sinuata in very wet soil along a Colorado irrigation ditch, a wet roadside 


in western Iowa (where Isely collected it 11 years earlier), and at the 
margin of a dry corn field in Colorado. The ability of the roots to rejuvenate 
under favorable (wet) conditions long after aerial parts of the plants have 
been removed, the ability of the stems to grow roots at nodes when kept 
very damp or in water, and the ability of the plants to persist for years by 
forming perennial colonies are adaptations aiding R. sinuata in its dispersal 
down the major river systems in western United States as well as in its 
establishment in man-disturbed sites. 

Of native North American Rorippa, R. sinuata best shows downriver dis¬ 
persal. When plants of perennial species get rafted downstream, take root, 
and become established, they have a mechanism for survival for several 
years. In contrast, many annuals show less apparent migration down river; 
their survival mechanism is, by comparison, poor. If an individual of an 
annual (e.g., R. tenerrima or R. truncaia) becomes established on an ex¬ 
posed open bank it may persist a few years; but should the water level 
become lower, the soil drier, and the site not disturbed for several years, 
other plants move in and the annual can no longer compete. On the other 
hand, the perennial can withstand for a longer time some drying and com¬ 
petition. The differences are reflected in collections made over 100 or more 
years in places to which these plants have migrated. Chances are greater 
that plants of pei’ennial species will be collected. Thus, when one compares 
distributions of species that show downriver migration, e.g., R. sinuata, with 
R. tenerrima or R. truncata, the perennial one. R. sinuata, is more common 
than the annual one (compare map 2 with map 4 or map 11). The introduced 
perennial R. sylvestris (Stuckey, 1966b), which spreads like R. sinuata, is 
more widely dispersed in the eastern half of the continent than the intro¬ 
duced annual R. palustris var. palustris, which is confined to places where 
it apparently was originally introduced along the east coast. 


Not only is the wide distribution of R. sinuata indicative of success in 

m.' 

becoming established in various habitats, but it also grows in the dry Great 
Plains, a region where annuals occur very sporadically and that receives 
little rainfall, usually less than 1(1 inches. The correlation is shown well by 
the distribution of R. sinudia (map 1) and that of R. curinpes, an annual 
(map 14). Rorippa curvipcs is virtually confined to the Rocky Mountains in 
areas of over 1(1 inches of rainfall a year. Rorippa pahisiris var. jernaldiana, 
annual, is also absent from the dry prairie region of western Texas, Okla¬ 
homa, and Kansas. 


5. 


RORIPPA RAMOSA Rollins, Rhodora (13: 4. 19(11. (Holotype: MEXICO: 
DURANGO: In a dry arrovo, 3 miles northwest of Ceballos, 4 May 


19r)9. D. S. CorrcJl, 1. 
19(11.) 



Johnston 21449, GH! Lsotype, LL., ftdc Rollins, 


Stems 1-3 dm. tall, sparsely pubescent with hemispherical vesicular tri- 
chomes; middle caulinc leaves sessile, auilculate and partly clasping the 
stem, oblong to broadly obianceolate (2)3-5 cm. long, 0.5-1.2 


petals 


cm. wide, 

deeply sinuate, pinnatifid to subpinnatifid, the lower surface with vesicular 
trichomes on the midrib, upper surface glabrous, the lobes oblong to elliptic 
with margins entire to minutely toothed, the apex acute to pointed; racemes 
latei-al, ca. 0,5-1(1.7) dm. long, developing somewhat after or during stem 
elongation in the axils of the lower leaves and progressing upwai'd, without 
the formation of a true terminal raceme, the oldest siliques therefore on the 
lower axillary racemes; pedicels 3-5.2(0.5) mm. long, divergent to ascend¬ 
ing, sparsely covered with vesicular trichomes; sepals oblong, 2-2.5 mm. 
long, 0.7-1.3 mm. wide, flat, caducous in fruit, glabrous or with a few 
vesicular trichomes on the lower portion of the dorsal surface; 
spatulate, 2.5-3.5 mm. long, 0.7 1.3 mm. wide, up to 2 mm. longer than the 
sepals; siliques oblong to lanceolate, slightly cui-ved inward, obtuse below 
and tapering toward the apex, 5.5-9.S(ll) mm. long, ca. 2-3 mm. wide, ca. 
2.5-4 times as long as wide, ca. 1.5-2 times as long as the pedicels, the valves 
glabrous to sparingly rough with hemispherical vesicular trichomes except 
along the edges where the trichomes are very dense; replum linear to 
oblong in outline, the margin straight to slightly concave and sparingly with 
va'sicular trichomes; style 1-2 mm. long, ca. 0.3-0.5 mm. wide in fruit, tapering 
to the apex, merging into the silique apex, glabrous; stigma unexpanded to 
slightly expanded in fruit; seeds angularly cordiform, 0.7-0.8(1) mm. long, 
0.8-1.2(1.5) mm. wide, ca. 40-80 |)er silique, the surface colliculate; flowering 
and fruiting March-May. 


ILLUSTRATION; Rollins (19()1. p. 5, fig. A-C) 

I agree with Rollins (1961) that R. ratnosa and R. sinuata arc related 


in their sinuate-pinnatifid leaves, vesiculai- trichomes, caducous sepals, 
elongate-cylindrical fruits tapering toward the apex and merging into the 
style, and unexpanded stigma. Distinguishing characters of R. rnmo.sa, in 
addition to those in the key. are a slightly thicker, more lanceolate silique, 
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a tendency toward shorter styles, usually shorter axillary racemes, and less 
angular, more prominently colliculate seeds wider than long. 

Rollins (1961) described R. ramosa as a densely leafy, highly ramified, 
flat, nearly circular plant, with numerous stems at the summit of a tap¬ 
root, the plants growing in colonies with individuals intci’connected under¬ 
ground, with stems single or at most with three or four emergences at a 
given locus. Although R. sinuaia may behave in this manner, I have seen 
many herbarium specimens with numerous stems from a common base. 
Living plants in the greenhouse show the latter feature, especially when 
pot-bound. Whitehouse noted “spreading by runners” on a collection label. 
Although I did not study wild plants, it appears that R. ramosa may also 
spread in a fashion similar to R. sinuata, and that the differences in growth 
habit and clonal formation arc not as real as they appear. 

DISTRIBUTION: Map 3; 20-E. 

Rorippa ramosa is geographically isolated from R. sinuaia although the 
species may occur together along the Rio Grande. 


6. RORIPPA coloradensis Stuckey, sp. nov. (Holotype: COLORADO: [Prob¬ 
ably Alamosa Co.]: S. W. Colorado, [probably in the vicinity of the 
lakes of San Luis yalley], 1875, T. S. Brandegee 1069 PH! Photo at 
MICH! Fig. 1.) 

Stem slender, strigose with elongate pointed often retrorse trichomes; 
cauline leaves petiolate, non-auriculate, oblong to broadly oblanceolate, 
2.3-3 mm. long, 0.5-1 mm. wide, shallowly to somewhat deeply sinuate-lobed, 
strigose with elongate pointed trichomes on lower surface, the upper surface 
nearly glabrous, leaf apex obtuse, the margins entire to very slightly 
toothed; buds 3.5-5 mm. long, 2.5-3 mm. wide; sepals oblong to oblanceolate, 
3.8-5 mm. long, 1.8-2.5 mm. wide, strongly saccate, glabrous or with a few 
short trichomes at the apex; petals broadly spatulate, strongly differentiated 
into blade and claw, 6-7.5 mm. long, 2.2-2.5 mm. wide, up to 2.5 mm. longer 
than the sepals; siliques immature but one (at the time the petals have 
fallen) ca. 2 mm. long, 0.6 mm. wide, covered with delicate slender pointed 
trichomes; mature fruit not known. 

Herba perennis; caulibus gracilibus strigosis; foliis petiolatis non auricu- 
latis oblongis vel late oblanceolatis 2.3-3 cm. longis, 0.5-1 cm. latis sinuatilo- 
batis strigosis; sepalis oblongis vel oblanceolatis 3.8-5 mm. longis, 1.8 2.5 
mm. latis saccatis; petalis late spathulatis 6-7.5 mm. longis, 2.2-2.5 mm. 
latis. 

ILLUSTRATION: Fig. 1. 

The extremely large buds and flowers with spatulate petals strongly differ¬ 
entiated into blade and claw make this species distinctive from others in 
Sinuatae and from most other Rorippa. It is closely related to R. calycina 
in leaf and trichome characters, but the undeveloped fruits are rather elon¬ 
gated; fully developed, they apparently would resemble those of R. sinuata 
or R. ramosa, thereby bridging the two evolutionary lines in Sinuatae. 

The one collection known consists of three small plants obtained by Bran- 













305 


degee during his southwestern Colorado expedition under F. V. Hayden in 
1875. The collection (PH) is identified as Nasturtium trachycarpum Gr[ay], 
and bears no additional information except the number 1180 on the label, 
and the number 1069 glued to one of the plants. The number 1180 is also on 
both the holotype (GH) and an isotype (MO) of N. trachycarpum ( = R. sin- 
uata), also Brandegee specimens made on the same expedition. The num¬ 
ber 1069 suggests this is really a separate collection rather than that the 
type material of N. trachycarpum is heterogeneous. 

According to Ewan (1942) “no field notebooks appear to have been kept” 
by Brandegee, and no collections appear to have been numbered by him, 
except some southwestern Colorado specimens; numbers may have been 
assigned by Porter or Redfield, who supplied printed labels for the survey 
collections. Printed labels on two sheets of Rorippa from this survey in the 
Redfield Herbarium at MO are numbered 1068 and 1180 opposite Brande- 
gee’s name, with 1068 in parentheses. These must be Brandegee’s numbers. 
The number 4268 or 4267 is written in the upper left hand corner, and these 
(not the numbers 1068 and 1180) arc pi'obably the numbers newly assigned 
by Redfield or Porter. They are consecutive, suggesting that the new num¬ 


bers were given after the plants were taxonomically grouped. Plants of 
Brandegee’s 1069 were apparently considered the same as his 1180, and dis¬ 
tributed under the name N. trachycarpum. Collection 1068 was kept sepa¬ 
rate and labeled N. sinuaium. Duplicates of collection 1069 have not been 
found. 

To determine the localities for Brandegee’s Colorado expedition specimens 
is a problem because they are often labeled merely “S. W. Colorado.” Ewan 
(1942) reported that Brandegee’s Colorado collections of 1875 came from the 
San Juan, Rio Mancos, and Rio la Plata drainages. Nasturtium trachycar¬ 
pum (1180) came from the San Juan River, according to Gray (1876). In 
the report of Brandegee’s itinerary. Ewan gives only the localities for the 
1875 trip and the county in which the plants were collected. No dates or 
.specimen numbers are listed; thus localities cannot be correlated with spe¬ 
cimens. If we consider these apparent Brandegee numbers as field numbers 
perhaps assigned consecutively as plants were obtained, and because 1068 
came from “Lakes of San Luis valley,” and that number 1069 follows next, 
this unusual Rorippa probably came from there. It should be sought along 
rivers and lakes of southwestern Colorado. 

Summary of Section Sinuatae. Two evolutionary lines of morphological de¬ 
velopment are present in Sinuatae. One group— R. calycina, R. columbiae, 
and R. subumbellata —is characterized by slender, elongate-pointed tri- 
chomes, oblong to subglobose siliques rounded at the apex, persistent sepals, 
and seeds usually fewer than 35 per silique. The other group—R. sinuata 
and R. ramosa —is distinctive in having hemispherical vesicular trichomes, 
short- to elongate-cylindrical siliques pointed at the apex, caducous sepals, 
and seeds usually more than 35 per silique. Characters of the groups con¬ 
verge in R. coloradensis. The distributions of species of Sinuatae do not 
overlap, except for R. sinuata and R. columbiae along the Columbia River. 
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Sinualae is probably a very old group of plants once more widespread and 
more variable but now differentiated and isolated, especially those with 
oblong to subglobose fruits. For comparison we can look to such species 
complexes as R. curvisiliqiia and R. paiushis, today probably undergoing 
an evolutionary explosion. These two complexes show tremendous variation 
in certain areas central in their ranges. Radiating from these centers are 
clinal variation and segregation of character combinations. These segre¬ 
gates often become confined to river valleys ov mountain ranges. Morpho¬ 
logical differences have been built up, but there appear to be interbreeding 
and gene flow among them, often where ranges ovei’lap, so that character 
combinations distinguishing a particular segregate are sometimes in part 
obscured. This variation pattern justifies recognition of infraspecific taxa 
(varieties). These highly variable, polymorphic species complexes are today 
undergoing speciation, and if some catastrophe (shifting of land foi-ms or a 

mechanisms to prevent interbreeding 

were to intervene, particularly in areas of overlap of the varieties, we 
would expect the surviving isolated populations to diverge morphologically 
and become well-defined species. 

When the region was more mesic and had more wet habitats, one of these 
species complexes (the group with the oblong to subglobose fruits) in west¬ 
ern North America had one line of development in the region of the Yellow¬ 
stone River, one on the basaltic lava formation of the Columbia River, and 
one extending toward Lake Tahoe. The center of diveivsity may have been 


drying of the habitat), or various 


in present Colorado. Throughout time these plants were subjected to rigors 
of the environment and competition from other plants. Drying of the habi¬ 
tat probably was a major factor in bringing about isolation. The result was 
that intermediates, both morphological and geographical, died out. The pop¬ 
ulation was isolated into several segments and the plants in each area may 
have kept their original prototype oi’ continued to diverge morphologically. 
The remnants of this once widespread complex, R. caiijcivn, R. columbiac. 
and R. subumbcllata, are three of the most well defined species in the genus. 


'cies of Sinnatac have characters considered primitive: perennial 



growth habit, clone foiunation, petals longer than the sepals, elongate an¬ 
thers apiculate at the apex, long styles, and (he relatively few and large, 
])rominently colliculate seeds. These further support the idea that the group 
is an old one. .Species in section Rorippa. which are annuals and possess de¬ 
rived or advanced characters, are believed young in comparison to those of 
Sinuaiae, an idea discussed later. 


SECTION RORIPPA 


Section Rorippa 

Spring, summer, fall, or winter annuals, rarely biennials or pei'ennials; 


stems erect, decumbent, or prostrate. 



to much branched, one to 


many from a slender to thick vertical taproot, not spreading by underground 
I’oots or forming clones; basal I’osettes present; basal and lower cauline 
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leaves obovate, oblanceolate, lanceolate to spatulate in outline, unlobed to 
variously laciniate, pinnatifid, lyrate, or pectinate, rarely sinuate, thin, not 
fleshy; tips of young sepals and auricles (if present) of leaves usually spar¬ 
ingly hirsute; petals pale yellow, usually not showy, mostly shorter than the 
sepals or absent; anthers globose to subglobose, somewhat lobed at the 
base, ca. 1-1.5 times as long as wide, notched at the apex (fig. 8-A, 2); style 
usually shorter than 1 mm. in fruit. 

Rorippa microtitis and R. mexicayia, placed in this section for conveni¬ 
ence, have petal and anther characters of Sinuatae. Showy petals longer 
than the sepals occur also in certain varieties of R. curvipes, R. curvisiliqua, 
and R. palustris, and elongate anthers reappear in R. barbareifolia. My 
characterization of section Rorippa is for the native North American taxa. 
Introduced species from Eurasia show some character combinations of both 
sections. 

Fifteen species of North American Rorippa belong to section Rorippa. 

7. RORIPPA TENERRIMA Greene, Erythea 3: 46. 1895. [as “Ronpa”]; 

emended Pittonia 3: 96. 1896. (Holotype: CALIFORNIA: Modoc Co.: 
[Without locality], 1894, Mr.s. R. M. Austin s.n., ND-G 5513!) 

Cardamine palustris (“Leysser” [Linnaeus]) O. Kuntze oc brevipes (A. P. 
DeCandolle) O. Kuntze 3. umbrosa 0. Kuntze, Rev. Gen. 1: 24. 1891. 
(“Engelm[ann] msc.” Lectotype: MISSOURI: [St. Louis Co.]: Sandy 
woods on the Mississippi [River] above St. Louis, May 1845, George 
Engelmann s.n., MO! Photo at MICH! OS! Isolectotype, GH! [The 
specimens were originally labeled “Nasturtium obtusum umbrosum” 
by Engelmann.]) 

Radicula tenerrima (Greene) Greene, Leafl. Bot. Obs. & Crit. 1: 113. 1905. 

Glabrous summer, fall, and winter annual; stems 1-2 dm. long, decum¬ 
bent to prostrate, much branched from the base; basal and cauline leaves 
short-petiolate, non-auriculate, non-clasping, oblong, oblanceolate to spa¬ 
tulate, 2-5(8) cm. long, 0.8-1.5 cm. wide, lyrate-divided nearly to the mid¬ 
rib, rarely undivided, the middle lobes oblong to elliptic, 3-6(10) mm. long, 
1-4(9) mm. wide with entire margins, the terminal lobe wider than the 
laterals and obtuse at the apex; racemes terminal and axillary, ca. 0.5-1 
dm. long, forming simultaneously during stem elongation, the siliques there¬ 
fore nearly equal in age at corresponding points on the racemes, or racemes 
lateral, developing during stem elongation in the axils of the lower leaves 
and progressing upward, without the formation of a true terminal raceme, 
the oldest siliques therefore on the lower axillary racemes; pedicels (1)1.7- 
3(4.2) mm. long, ascending, glabrous to rough with minute papillae; sepals 
ovate to oblong, 0.7-1.2 mm. long, 0.4-0.6 mm. wide, flat, caducous in fruit; 
petals oblong to very narrowly spatulate, 0.6-0.8 mm. long, 0.1-0.3 mm. wide, 
0.2-0.4 mm. shorter than the sepals; siliques elongate-cylindrical, slightly 
curved inward, occasionally curved outward, obtuse below and tapering 
toward the apex, (2)3.5-7(8.5) mm. long, 0.8-1.7(2.3) mm. wide, ca. 3-5(7) 
times as long as wide, ca. 1.5-2.5(4) times as long as the pedicels, the valves 


rouf^h with minute papillae; replum oblong to narrowly elliptic in outline 
and the margin straight to concave; style (0.1)0.5-1 mm. long, ca. 0.2-0.4 
mm. wide in fruit, tapering toward the apex, gradually merging into the 
pointed silique apex; stigma unexpanded in fruit; seeds regularly cordiform, 
ca. 0.5-0.7 mm. long, ca. 20-40 per silique, the surface reddish brown, finely 
colliculate; flowering and fruiting (May)June-Octobcr. 

ILLUSTRATIONS: Britton & Brown (1897, p. 124, fig. 1715; 1913, p. 160, 
fig, 2028); same illustration in Abrams (1944, p. 281, fig. 2026), labeled either 
as Rorijypa or Radicula obtusa. (The drawing is somewhat atypical in that 
the enlarged silique does not taper toward the apex, the style is somewhat 
abruptly attached, and the stigma is slightly expanded. The growth habit, 
ascending pedicels, and the leaves are more characteristic.) 

Rorippa icncrrima is very distinct in being decumbent to prostrate, deli¬ 
cate, glabrous, freely branched, and usually up to 1-2 dm. long. Glabrous, 
lyrate-divided, entire leaves arc best developed in this species. The elon¬ 
gate, slender, cylindrical siliques on very short, filiform, ascending pedicels 
taper toward the apex and are usually curved inward toward the raceme 
axis. The valves are minutely papillose. An unexpanded stigma tops the 
style, which gradually merges into the pointed silique apex. Morphologically 
R lenerrivia shows close relationship to R. curi'isiliqua. especially var. 
orientalis. 

Rorippa iencrriina first received foi'mal recognition by Kuntze (1891) when 
he applied the name Cardamine palustris tv brevipes 3. umbrosa to this 
taxon, citing “Engelm msc.” as his source of information. A specimen (MO) 
labeled by Engelmann as “Nasturtium obtusum umbrosa’’ must have been 
the basis for Kuntze’s name. Kuntze was in St. Louis in September 1874 
and may have seen the Engelmann specimen then. I have selected the 


specimen at MO as the lectotype. 

Greene’s description (1895) agi'ces with my concept of this species, al¬ 
though the holotype is somewhat atypical in its nearly smooth valve surface 
and rather short (ca. 2-4 mm. long), apically acute fruits, these suggesting 
R. curvipcs var. curinpes. Greene (1896) later pointed out that the ovaries 
[valve surface] were minutely scabrous. He also said he had detected, the 
previous summer in Nevada, a plant identical with the type collected by 
Mrs. Austin. One specimen collected on “27 July 1896, Canon above Golconda 
I Nevada]’’ (ND-G 5515), was labeled by him R. ieverrivia. and may be the 
plant he had in mind when he emended his description. This delicate, gla¬ 
brous plant with minutely papillose fruits and lyrate leaves matches my 
concept of the species. 

Rorippa teiicrruna has not been generally recognized as a separate spe¬ 
cies. Watson (1895) (or his editor, Robinson), not having seen specimens, 
quoted Greene’s desci'iption. Howell’s (1897) description was essentially 
Greene’s rewritten slightly. Most western United States floras since 1900 
have treated R. icncrrivia within R. obtusa, except Harrington (1954), who 
accurately described it under R. lyrata. The plants at US, the basis for the 
report of Radicula lyrata by Standley (1921) from Glacier National Park, 
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are R. tenerrima. Most specimens of R. tenerrima from the Pacific North¬ 
west and from east of the Rocky Mountains have been called R. obtusa. In 
Utah, Nevada, and Colorado, the name R. lyraia often has been used, and 
in southern California, the name R. curvisiliqiia. 

DISTRIBUTION: Map 4; 20-F. 

On the basis of morphological data and geographical position, R. tenerri¬ 
ma is the end of one evolutionary line in section Rorippa (map 20-F). Its 
sparse occurrence over a wide area of western United States is of great in¬ 
terest, suggesting a relic species, more abundant in the past, which has per¬ 
sisted in favorable habitats in isolated localities, particularly along major 
rivers such as the Columbia, Missouri, Rio Grande, Platte, and Humboldt. 
These rivers have doubtless aided in the dispersal of this species. 


8. RORIPPA CURVISILIQUA (Hooker) 

Club 5: 169. 1894. [as “Roripa^’] 



ex Britton, Mem. Torrey 


Sisymbrium curvisiliquum Hooker, FI. Boreal Am. 1; 61. 1830. (“Common 
on the North-West coast of America, lat. 47°48', in sandy^ soils, near 
streams. Douglas.'" Holotype: WASHINGTON: [Probably Gray’s Har¬ 
bor or Jefferson Co. Specimen not seen, presumably at KEW.]) 

Cardamine indica (Linnaeus) O. Kuntze e normalis (“sensu Hooker et 


Thompson” [O. Kuntze]) 2. curvi 
Kuntze, Rev. Gen. 1: 24. 1891. 



ua (“Nuttall” [Hooker]) O. 


Radicula curvisiliqua (Hooker) Greene, Leaf!. Bot. Obs. & Crit. 1: 113 


1905. 

Nasturtium curvisiliqua (Hooker) Nuttall in Torrey" ct Gray", FI. N. 
Am. 1: 73. 1838. (Nuttall’s specimens actually" belong to Rorippa sinu- 
ata (Nuttall in Torrey et Gray) A. S. Hitchcock, and arc at BM, GH 
in part! NY! PH!.) 

Summer, fall, or winter annual, occasionally biennial; stems 1-6 dm. long, 
erect, decumbent, or prostrate, single or much branched from the base, 
glabrous to moderately covered with very slender, short, retrorse, pointed 
trichomes; basal and caulinc leaves sessile to short-pctiolate, auriculate, 
clasping to non-auriculate and non-clasping, oblong, obovate, oblanceolate, 
spatulate, or rhombic-spatulate, (2)4-10(15) cm. long, 0.8-2(3.5) cm. wide, 
crenate to serrate, repand, incised, or pinnatifid to pectinate, both surfaces 
glabrous to hirsute, the middle lobes oblong, elliptic, or linear, 3-10(18) mm. 
long, 1-6(10) mm. wide with margins entire to minutely" toothed, the apex 
obtuse to acute; racemes terminal and axillary", ca. (0.4)0.8-2 dm. long, 
forming simultaneously" during stem elongation, the siliques therefore nearly 
equal in age at corresponding points on racemes; pedicels 1.1-5(7) mm. long, 
divergent to ascending, not recurved, glabrous to sparingly hirsute with 
very slender, short, retrorse, pointed trichomes; sepals ovate to oblong. 


1.1-2.5 mm. long, 0.6-1.2 mm. wide, flat, caducous to persistent in ymung 
fruit; petals oblong, oblanceolate, to narrowly spatulate, 0.6-3(3.5) mm. 
long, 0.3-1.2 mm. wide, equal to the sepals or as much as ca. 0.5 mm. shorter 


310 


or lon.uc'i' than them, spreading between the 



siliques elongate- 


eylindrieal, straight to strongly falcate toward the raceme axis, obtuse 
Ik'Iow and not at all or slightly tapering toward the apex, (2.4)4-12(17) mm. 
long, 0.4-2 mm. wide, ca. (4)5-12(17) times as long as wide, ca. 2-5(8) times 
as lon,g as the pedicels, the valves thin and readily dehiscent or turgid and 
sparingl.\- or not at all dehiscent, smooth, glabrous: replum narrowly oblong 
in outline, the margin straight and glabrous or finely hirsute: style 0.1-0.8 
mm. long. ca. 0.2-0.5 mm. wide in fruit, tapering toward the apex or slightly 
expanded below the stigma, gradually merging into the acute siliciue apc'x: 
stigma unexiianded and occasionally 2-lobed in fruit; seeds regularly to 
angularlv cordiform to somewhat oblong, ca. 0.5-0.7 mm. long, ca, 30-()0 


p('r siliciue, the surface reddish to yellowish brown, colliculate to recticulatc'- 


foveolatcy flowering and fi-uitmg 





Ixorippa curvL'; 



a variable species with inter.grading geographical 


sc'gregates, is distinct from all other Rorippa in North America. The replum 
margin is ('itlu'r glabrous or minutely hirsute. When glabrous, the* valves 
arc* veiy turgid and ai'c not readily dehiscent, the seeds sometinu's remain 
ing in the pod all winter. When hirsute, the valves are readily dehiscent 
and not lure id. The 



and stems are usually covered with very 
slc'iuk'r, |)oint('d. short, ivlrorse trichomes, but occasionally plants ai’c gla¬ 
brous. as bc'sl shown in var. •>ni(iaUii. 



living plants, the petals si')r('ad 
outward belwec'u the sepals, resultin.g in more showy flowers, particnlai'ly 

. In 



in the' I’acific Northwcvsl, where the petals are longer than the se 
(‘('I’tain varieties th(’ sc'pals tend to persist after the petals have fallen or 


I? curr/.s' 



IS sim- 


c'VCMi during siliciue maturation. In this character, 
ilar to the shoi't- and oblong-fruited members of Shmatac. Fi'om fully ma¬ 
ture' fruits, howevc'i’, the sepals have usually fallen. 


R()ri])pa enrvis 



shows morphological and geogix 



relationship 


to R. sinnala. R. (cnerrivta. R. microiitis, and R. cnrvipcs. Its distribution, 
for the most part, lies adjacent to the first three of these. Rorippa Hinuala is 
distributed to the east of R. cnrrisiUqua, but their range overlaps along the 
Snake and Columbia rivers. The two differ in petal length, ti’ichomes, .growth 
habit, pedicel and style Ic'ii.gth, and sepal longevity. They are similar in 


slender stron.gl.v falcate siliciues, and a style gradually mer,gin,g into the 
siliciue apex. Cauline leaves of var. curvisiliciua from Montana and Wyo¬ 
ming are very similar, but they are more deeply pinnatifid and pectinate in 
plants from Idaho, Washin.gton, and Oregon. 

Rorippa curinsiliqiia is allied via var. oriertialis to R. icnerriina, wdiich it 
closely resembles in .gi’owth habit, siliciue si/e and shape, peclicc'l length, 
attachment of the style, and sometimes in the leaves. Variety oricnialis 
differs from R. tcucrrinia in having the replum niai’gin minutely hirsute, 
slender retrorse trichomes on pedicels and stem, glabrous valves, a ten¬ 
dency for the sti.gma to be 2-parted in fruit, and leaves usually pinnatifid 
to the midrib with the entire to irregularly toothed lobes more elliptic and 
pointed rather than oblong and blunt. Relationship between the two is sug- 
gestc'd by a specimen from eastern California (Mahurm 123, ND), which 
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has rough valves of R. tenerrima but leaves and trichomes of R. curvisiliqua 
var. orientalis. The western Nevada specimens of the latter variety having 
lyrate leaves are indeed very similar to R. tenerrima in this character. 
When Greene (1896) emended his description of R. tenerrima, he also in^ 
eluded some lyrate-leaved plants that grew “along the Lower Humboldt and 
Truckee rivers in western Nevada and eastern California.” These are R. 
curvisiliqua var. orientalis. 


The relationships of R. curvis 



a to R. rnicrotitis and to R. curvipes 


var. inlegra are discussed under those taxa. 

Most United States manuals have correctly interpreted R. curvisiliqua as 
a species. However, much variation is seen in treatment of the varieties, 
and often their recognition has been avoided. Plants called R. curvisiliqua 
in the Arizona Flora (Kearney and Peebles, 1951) are R. rnicrotitis (see my 
discussion under that species), as are those reported by Shreve and Wiggins 
(1904). Rorippa curvisiliqua apparently does not grow in Arizona or Lower 
California. 

Rorippa curvisiliqua represents perhaps the most difficult species complex 
because of its great morphological variation in its relatively limited range. 
The species is limited to west of the Continental Divide (except in Mon¬ 
tana). Its morphological segregates correlate with some physiographic 
features such as river valleys and mountain ran.ges. There are strong phe- 
nolo.gical differences between certain segregates. Two varieties may grow 
together but flower and fruit at different times. Thus, geographical and pho¬ 
nological isolation has helped keep the varieties separate and distinct in 
some areas. In others, geographical distribution and phonology overlap: 
here there may or may not be morphological intermediates. Each variety 
may intei'grade into one or more othei's, but each is quite distinct where it 
is isolated from certain others. The plants are most variable in northern 
Idaho and eastern Washington. Here nearly all varieties and plants trans¬ 
itional between them are found. Outward fi'om this center clinal variation 
occurs, particularly along the Columbia River. 

DISTRIBUTION: Map 5; 6; 7; 20-0. 

Moisture apparently influences the eastern and southeastern limits of R. 
curvisiliqua, this species being absent from the dry regions of eastern Mon¬ 
tana, central Wyoming, Nevada, and paits of southern California. The spe¬ 
cies is most frequently found in areas of continental northwestern United 
States that receive over IG inches of annual rainfall (sec map 7, to which 
I have added the 16-inch isohyet). 


Descriptive Key to Varieties of Rorippa curvisiliqua 


1. Plants erect; pedicels longer than ,3 mm. (except in var. curvisiliqua 
fi'om Idaho and westward and in var. occidentalis); siliques (5)8-17 mm. 
long (except in var. curvisiliqua and var. spatulata); petals usually 
equal to or longer than the sepals (except in var. occidentalis) (2) 

1. Plants prostrate; pedicels shorter than 3 mm.; siliques (2.4)4-8.3(12) 


mm. long; petals usually shorter than the sepals (6) 

2. Pedicels shorter than 3 mm.; petals 0.8-1.5 mm. long; cauline leaves 
mostly more than 10 (except in var. occidentalis) (3) 

2. Pedicels longer than 3 mm.; petals 1.5-3 mm. long; cauline leaves 
mosllj^ fewer than 10 (4) 

Siliques strongly falcate, (2.4)4-8.3(10) mm. 
valves I’cadily dehiscent, not turgid; replum margin j"! 1 ' , 

basal leaves broadly oblanceolatc, pectinate or somewhat pinnatifid; 


long, 0.4-1.1 mm. 



lobes linear, the 



ones 



nari’ower than 2 mm.; cauline 


k'aves oblanceolatc, pectinate to deeply pinnatifid or unlobed, sinuate or 
sharp to blunt dentate-margined; cauline leaves mostly more than 10; 

sepals persistent in young fruit.8a. var. curvisiliqua 

Siliques straight, (5)8-17 mm. long, (0.8)1.1-2 mm. wide; valves strongly 
turgid and not readily^ dehiscent; replum margin glabrous; basal and 
cauline leaves rhombic-spatulate to oblanceolatc, unlobed to variously 


irregularly lobed, entire. 



or blunt dentate-margined; cauline 


leaves mostly fewer than 10; sepals caducous in y'oung fruit. 


8 


g. var. occ 


idenialis 


4. Stems, pedicels, and replum mai’gin glabrous oi‘ very sparingly hir¬ 
sute; valves strongly turgid and not readily dehiscent; petals mostly 
(2)2.5-3 mm. long; siliques (5)8 17 mm. long, 1.1-2 mm. wide; basal 
and cauline leaves broadly oblanceolatc, pectinate; lobes linear, the 
middle segments mostly^ narrower than 2 mm.; sepals caducous in 
young fruit; flowering and fruiting March-May and October. 

.8b. var. mdfalln 

4. Stems, pedicels, and replum margin sparingly to rather densely hir¬ 
sute; valves readily dehiscent and not strongly turgid; petals 1.5-2.5 
mm. long; siliques, leaves, and sepals as in couplet 5; flowering and 
fruiting from June to September (5) 



lies (5)8-17 mm. long, 1.1-2 mm. wide; basal and cauline leaves 


oblon.g to slightly oblanceolatc, pinnatifid, lobes oblong, the middle seg¬ 
ments mostly^ wider than 3 mm., their margins serrate or toothed; sepals 
sparingly persistent in young fruit; northern Idaho, eastern Washington, 

.8c. var. Ij/raia 


and along 


the Columbia River. 


Siliques 4-8(12) mm. long, 0.4-1.2 mm. wide; basal and cauline leaves 
oblanceolatc to rhombic-spatulate, not pinnatifid, the margins repand to 
entire; sepals strongly'^ persistent in ymung fruit; central Oregon, central 

Idaho, and northwestern Wyoming.8f. var. spatulaia 

(). Tx'aves broadly' oblanceolatc, pinnatifid to the midrib or occasionally' 
lyrate, the lobes mostly elliptic to oblong, their margins entire or 
slightly dentate; petals 0.6-1.5 mm. long; stigma usually 2-lobed in 


fruit; siliques straight, 0.7-1.5 mm. wide; valves re< 



dehiscent 

and not turgid; replum margin minutely' hirsute; stem usually 

straight; plants up to ca. 2.5 dm. long.8c. var. orientaUs 

6. Leaves oblanceolatc, unlobed, the margins sharply dentate; 

1-2.5 mm. long; stigma unlobed in fruit; siliques falcate, 0.4-1 mm. 
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wide; valves turgid, not readily dehiscent; replum margin glabrous; 

stem usually crooked; plants usually over 3 dm. long. 

.8d. var. procumbens 

8a. RORIPPA CURVISILIQUA (Hooker) Besscy ex Britton var. CURVISI- 
LIQUA 


ILLUSTRATIONS: Abrams (1944, p. 281, fig. 2025); Britton & Brown (1897, 
p. 126, fig. 1719). 

Two geographical variations occur in var. ctirvisiliqua. In northern Idaho, 
noilhcrn Washington, and coastal Washington, Oregon, and northern Cali¬ 
fornia, the plants are tall, mostly over 4 dm, (the tallest in the species), 
both basal and lower cauline leaves are pectinate, and the pedicels are very 
short (mostly less than 3 mm.). In northern Idaho and along the Columbia 
River the plants flower and fruit in April, May, early June, and October, 
whereas the plants from other areas flower not only in early spring and late 
fall but also in summer. The second variation occurs in western Montana 
and northwestern Wyoming. These plants tend to be shorter (up to ca. 3 
dm.), have cauline leaves mostly sinuate or sharp to blunt dentate-mar- 
gined, and pedicels usually longer than 3 mm. Flowering and fruiting occur 
in summer. From the center of diversity in northern Idaho, var. curvisiliqua 
reaches southeastward in the Rockv Mountains as far as the Grand Tetons 
in Wyoming, and westward aci'oss Washington and down the coast to San 
Francisco Bay. The two variations do not seem distinct enough to merit 
varietal recognition. 

Synonymy for var. curvisiliqua is presented before the species description. 
Hooker’s description, quite complete, characterizes this variety well. He 
desci’ibcd the plants as barely a foot high, the lower leaves subpectinate 
pinnatifid, and the silique scythe-shaped—features distinctive for the typical 
variety. Furthermore, he gave the source locality as “North-West coast of 
America, lat. 47°48'.” On the coast at this latitude, only var. curvisiliqua 
has been collected. Variety procumbens, which might be expected in coastal 
Washington, has unlobed, strongly dentate leaves. Hooker’s description of 
the leaves does not characterize var. procumbens. 

Abrams’ (1944) illustration of K. curvisiliqua is very representative of var. 
curvisiliqua. However, the illustration for var. curvisiliqua in Hitchcock and 
Cronquist (1964), a plant with unlobed, dentate leaves, is var. procumbens. 

DISTRIBUTION: Map 5. 


8b. RORIPPA CURVISILIQUA (Hooker) Bessey ex Britton var. nuttallii 

(S. Watson) Stuckey, comb. nov. 

Nasturtium polymorphum Nuttall in Torrey et Gray, FI. N. Am. 1: 74. 
1838. (“Banks of the Oregon [River].’’ Holotype: OREGON or WASH¬ 
INGTON: [county unknown]: Columbia R[iver], [ca. 1834, jide Pennell 
(1936, p. 36), Thoynas Nuttall .s.?i.], BM. Photo no. BM 2128, GH! Iso- 
types, GH! PH! Photo of PH specimen at MICH! OS! [The specimens 
were originally labeled “Nasturtium ^polymorphum’’ by Nuttall.]) 
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Nasturtium curvisiUqua (Hookc'r) Nuttall in Torrcy ct Gray. var. uuttallii 




at 



S. Watson in Gray, Syn. FI. N. Am. 1; 148. 1895. [Based on an 
of Nasturtium palymorphum Nuttall in Torrey et Gray. 

GH!] 

lioripa [sic] polyuiorpha (Nuttall in Torrey et Gray) Howell, FI. N. W. 
Am. 1: 11. 1897. 

lioripa [siel uuttallii (S. Watson) Rydberg, Mem. N. Y. Bot. Gard. 1: 
17(). 1900. 

liadicula polymorpha (Nuttall in Torrey et Gi'ay) Greene, Leall. Bot. 
Obs. & Grit. 1; 113. 1905. 

liadicula uutlallii (Rydberg) Greene, Leafl. Bot. Obs. & Grit. 1: 114. 1905. 

sie] pcctinata A. Nelson, Proc. Biol. Soe. Wash. 20; 35. 1907. 
G‘ . . . at The Dalles, Oregon, by Dr. J. Lunell. April 12 and April lO, 
1903. The latter is the type and is deposited under the accesson No. 
54984. Seeiu'ed again by the same collector, in mature condition. May 4, 
190(5, at the type station.” Holotype: OREGON: |Wasco Go.]: Tin' Dal- 
k's, 1(5 Apr 1903, ./. luoudl s.u. 1 Specimen not seen, presumably at RM 
54984.] Paratypes; OREGON: [Wasco Go.]: The Dalles. 12 Apr 1903. 
./. Liaicll S.U., US! In alluvial soil along the Golumbia Riv('r at the t.\'pe 
station. The Dalles, 4 May 190(5, ,/. Luucll s.u., GH! MO! NY! PH! 
US! WIS!) 

liadicula ])cctiuata (A. Nelson) Heller, Muhlenbergia 7; 124. 1912. 
liadicula curvisiUqua (Hooker) “Bessey” [Grc'ene] var. hallii attributed 
to Watson by Peck. Man. High. PI. Oreg. 344. 1941. ] Eia oneously re- 
)X)rted as '‘lioripa Isic] curvisiUqua var. hallii" by Hitchcock and 
(b-onqiiist, Univ. Wash. Publ. Biol. 17; 535. 1941] 
liadicula curvisiUqua (Hookei’) “Bessey” [Greene| var. uuttallii attri¬ 
buted to Watson by IT'ck, Man. High. PI. Oreg. 344. 1941. 


The tendencv to retain the turgid valves after sec'd formation is best de- 
v('lo]K'd in vai’. uuttallii. My collections from the Golumbia River at The 
Dalles (tOlOA) and Hood River (191‘2A), Oregon, are of plants whose fruits 
had matured much earlier as the leaves died olT. but the siliques still re¬ 
tain valves and seeds. A specimen of var. uutUdlii {Crouquist 56H5. NY) 
collectc'd on 7 Ajual 1949 at Maryhill, Washington, has a portion of the i)re- 


vious year's gray-black stem from which sprouted the present green stems 
and leaves. On this old stem are several old gray-black, still-intact siliques, 
clearly indicating the valve's may persist a long lime and even withstand the 
winter. 

Watson (1895) first accorded this entity varietal rank nndei' the name 
mittalUi bas('d on one of the original collections of Nuttall’s Nasturtiuui 


poUfuiorphuvi. Nelson’s (1907) description of R 



is an excellent 


recharacterization of Nuttall's plant based on LuneH's collections made at 
Th(' Dalles, Oregon. Peck (1941) attributed a var. hallii to Watson, but this 
name was never published. In fact it seems that Watson never proposed 
such a variety. On the original label of a collection by Howell (1406 GH), 
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Watson wrote “var. nuitallii," but the “n” and “u” are somewhat obscured 
by the “y” of the crossed-out word “polymorphum” written above. The two 
“t’s” are not perfectly crossed, thus creating a rather large “H,” resulting 
in the word “Hallii.” Anyone not looking carefully at the label could easily 
make this mistake (as did I at first), and it appears that this is what Peck 
did (assuming that Peck saw this or a duplicate label written in the same 
manner). Peck, using the generic name Radicula, was apparently unawaie 
that he was making new combinations of Radicula curvisiliqua in varietal 
rank. 

In Idaho and the upper Columbia River valley are plants intermediate 
between var. curvisiliqua and var. miitallii in height, number of cauline 
leaves, silique shape and width, and pedicel and petal length. Downstream 
along the Columbia the plants begin to approach those of var. mdtalUi. 
so that by the time the Oregon-Washington border is reached, var. curvisi¬ 
liqua is replaced by var. nutialUi, known only from the banks of the Colum¬ 
bia from The Dalles to Sauvies Island. At Sauvies Island, var. rmttallii 
again contacts var. curvisiliqua, and intermediates between the varieties, 
like those of the upper Columbia River valley, arc found. The intermediates 
arc shown by “triangles’" in map 5. Out of the variable complex in Idaho 
and the upper Columbia River valley has been morphological divergence 
in two directioms—across northern Washington and along the Pacific coast 
(var. curvisiliqua), and down the Columbia River (var. nuttallii), the two 
then apparently hybridizing where they meet in the lower Columbia River 
at Bingen (not mapped) and on Sauvies Island. Both varieties flower in early 


spring and late fall in these localities. In Rorippa, var. nuiia 



is the best 


example of plants apparently migrating downriver, becoming isolated, and 
changing morphologically in the process. 

DISTRIBUTION; Map 5. 

8c. RORIPPA CURVISILIQUA (Hooker) Bessey ex Britton var. oricntalis 

Stuckey, var. nov. (Holotype: CALIFORNIA: Eldorado Co.; Local in 
sandy soil under pine trees where boat trailers were parked on beach 
of Lake Tahoe at Meeks Bay. ca. 6100 ft [ca. 1830 m], 28 Jul 1963, 
R. L. Stuckeij 1939, MICH! Photo at MICH! Isotypes to be distributed. 

Fig. 2.) 

Herba annua procumbens; foliis late oblanccolatis, pinnatilobatis vcl ly- 
ratis; lobis ellipticis vel oblongis integris vel dentatis; pctalis 0.6-1.5 mm. 
longis; stigmatibus vulgo bilobatis; siliquis rectis (2.4)4-8.3(12) mm. longis, 
0.7-1.5 mm. latis; pediccllis diversis. 

ILLUSTRATIONS: Fig. 2; Jepson (1925, p. 425, fig. 415) 

Variety oricntalis is a summer-flowering plant similar to var. curvisiliqua 
and var. nuttallii in having deeply divided leaves with narrow segments. It 
represents a miniature var. curvisiliqua in height and petal length, and a 
miniature var. nuttallii in silique and pedicel length. Whore flowering time 
of var. oricntalis overlaps that of var, curvisiliqua in central Idaho, inter¬ 


mediates between the varieties are found. These are shown as “stars” in 
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map 5. Variety orientalis is best developed morphologically in wet places 
in mountains of eastern California. In this region it is distinct from its clos¬ 
est relative, var. curvisiliqua. 

DISTRIBUTION: Map 5. 


8d. RORIPPA CURVISILIQUA (Hooker) 



ox Britton var. procumbcns 


Stuckey, var. nov. (Holotypc: CANADA: BRITISH COLUMBIA: Stony 
Creek, Pemberton Trail, 24 Jun 1916, J. M. Macoun 91904, NY! Photo 
at MICH! Isotypc, GH! Fig. 3.) 

Herba annua procumbcns; foliis oblanceolatis integris vcl dcntatis; pctalis 
1-2.5 mm. longis; stigmatibus inlobatis; siliquis falcatis (2.4)4-8.3(12) mm. 
longis, 0.4-1 mm. latis; pedicellis divcrsis. 

3; Hitchcock & Cronquist (1964, p. 538), as var. 


Fig 


ILLUSTRATIONS: 

cm’visiliqua. 

Variety procumbens is very similar to var. curvisiliqua, and the two have 
not been distinguished in the herbarium or the literature. Although both 
have very short pedicels and short, slender, strongly falcate siliques, they 
differ in growth habit, leaf morphology, and in certain features of the fruits 
(compare data in the key). One can readily determine from herbarium spe¬ 
cimens that these plants grow prostrate—the stem is often bent at the base 
and often crooked throughout, and the leaves frequently appear one-sided 
on the stem. This variety is best developed morphologically in Canada and 
Alaska, growing by itself without the immediate influence of other varieties. 
In northern Idaho, the plants flower and fruit during summer; in this man¬ 
ner, var. procumbcns is isolated from var. curvisiliqua, which flowers in 
early spring and late fall. In Washington and Oregon, the plants appear 
more often to flower and fruit during spring at the same time as var. curvi¬ 
siliqua. The factors keeping the varieties relatively distinct in this region 
need investigation. The few California specimens suggest early spring flow¬ 
ering from March to May that tends to isolate this variety from var. occi- 
clenialis, which flowers primarily from May into summer. 

Variety procumbens is in the center of diversity in northern Idaho. It ex¬ 
tends across northern Washington northward to southeasternmost Alaska, 


and southward through western Oregon to the Central Valley of Califoi’nia. 
DISTRIBUTION: Map 6. 


8e. RORIPPA CURVISILIQUA (Hooker) Bessey ex Britton var. lyrala 

(Nuttall in Torrey et Gray) Stuckey, comb. nov. 

Nasturtium lyratum Nuttall in Torrey et Gray, FI. N. Am. 1: 73. 1838. 
(“Banks of the Oregon [River].” Holotype: OREGON or WASHING¬ 
TON: [county unknown]; Columbia shores, [ca. 1834, fide Pennell 
(1936, p. 36), Thomas Nuttall .s.n.], BM. Photo no. BM 2127, GH! Iso¬ 
type, PH! Photo at MICH! OS! [The specimens were originally la¬ 
beled “Nasturtium 'Hyratum” by Nuttall.]) 

Nasturtium curvisiliqua (Hooker) Nuttall in Torrey et Gray var. lyrata 
(Nuttall in Torrey et Gray) S. Watson, Geol. Surv. Calif. Bot. 1; 43. 
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1876. 

Roripa [sic] lyrata (Nuttall in Torrey et Gray) Greene, Man. Bot. San 
Francisco Bay 20. 1894. 

Radicula lyrata (Nuttall in Torrey et Gray) Greene, Leafl. Bot. Obs. & 
Grit. 1: 113. 1905. 

Radicula curvisiliqua (Hooker) “Bessey” [Greene] var. lyrata (Nuttall 
in Torrey et Gray) attributed to Watson by Peck, Man. High. PI. 
Oreg, 344. 1941. 

Although occasionally a leaf is somewhat lyrate, a truly lyrate leaf, as in 
R. tenerrima, is not developed in var. lyrata. The leaves are oblong to 
slightly oblanceolate and pinnatifid with lobes serrate to dentate, much like 
those in Nuttall’s type. Reports of R. lyrata by Harrington (1954) and Ryd¬ 
berg (1906) from Colorado, and by Standlcy (1921) from Montana, should be 
referred to R. tenerrima. The illustration in Hitchcock and Cronquist (1964) 
of var. lyrata is an excellent one—of var. .spatulaia. 

Although var. lyrata is absent along the upper Columbia River in north¬ 
eastern Washington, it does occur north into Canada and northei’n Idaho 
and probably has migrated west down the Snake River to the lower Colum¬ 
bia, where it is found in Washington and Oregon. Variety lyrata and var. 
procumbens intergrade in northern Idaho and eastern Washington. In that 


area, plants have leaves, pedicels, and silique length of var. lyrata but they 


are prostrate, have more than 10 caulinc leaves per stem, and produce 
slender curved siliques—characters of var. procumben.'i. These intermediate 
plants are shown by “stars” in map 6. 

Variety lyrata is very similar to var. nuttalUi in size and growth form but 
differs as shown in the key. There is some intergradation in distinguishing 
characters, especially leaf morphology. The range of var. nuttallii, on the 
shores of the Columbia River, completely coincides with part of the range 
of var. lyrata, but a striking difference in flowering and fruiting time sepa¬ 
rates the two. All collections of var. nuttalUi were made in March (plants 
in flower) or April or early May (plants in fruit) or in October; those of 
var. lyrata, only in summer from June to September. 

I grew plants of var. lyrata from seeds of my collection 1927 and of var. 
nuttalUi from collection 1912A. The difference in leaf shape in the greenhouse 
plants was not as pronounced as in most herbarium material. Leaf lobes of 
living var. nuttalUi were quite wide although entire or only slightly toothed. 
I do not know the leaf shape of the plants obtained in the field, since the 
leaves had withered and fallen. Fruit characters in the greenhouse plants 
were maintained. No change in leaf shape of the varieties came about when 
the plants were grown simultaneously under short or long days. 

DISTRIBUTION: Map 6. 


8f. RORIPPA CURVISILIQUA (Hooker) Bessey ex Britton var. spatulata 

Stuckey, var. nov. (Holotype: IDAHO: Blaine Co.: In dried up alpine 
pool, at head of Boulder, Sawtooth Nat[ional] Forest, Sawtooth Mts., 
9000 ft, 6 Aug 1937, J. William Thompson 14139, MICH! Photo at 




MICH!. Fig. 4. Isotypcs, GH! USI) 


ILLUSTRATIONS: Fig. 4; Hitchcock & Cioncjuist (19f54, p. 5:iS), as var, 

lijrata. 

Hci’ba annua erecla; siliquis 4-8(12) min. longis, 0.4-1.2 mm. latis; foliis 
radicalibus caiilinis(|uc oblancoolatis vcl rliombo-spathulatis fore inlcgris; 
pctalis l.f)-2.5 mm. longis; sopalis firmc retentis. 

Th(' above-cited drawing, an excellent representation of this x’ariety, close¬ 
ly matches the hololypi'. Variety spaluhita is I'elated to var. hjvaia in petal 
len,gth. readily dehiscemt valves, trichomes on repliim margin, and few cau- 
line leavi's iier stem. Pedicels are quite variable in len.gth, but the lowermost 
otu's are usually over 3 mm. The specimen from Idaho Count\’, Idaho [Kirk 
irood 20 I;k GIl) has somewhat longer and widei 
var. hjratd of that area. Like var. 



's and : 




v a r. 





'ers and 


fruits in summer. Variety spaiuUita is also related to var. occidentaUs in its 
rhombic-s])atulate leaves. 

Variety s})(dnlata is known from northeasti'rn and central Idaho westward 
to eentral Oregon. 

DISTRIRUTION: Map (5. 
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fl < ^ 



’PA CURVTSILIQUA (Hooker) Ressey ex Britton var. occidcntalis 
(Greene) Stuckey, comb. nov. 


Nasturtinvi occidevtale Greene, FL Franciscana 2: 





891. (“Very 



common on moist low plains bordei'in.g the uppc'r Sacramento [Rivei’I, 
and in the foothills adjacent.” Lectotype: CALIFORNIA: | Butte Co.|: 
Near Chico, Jun 1890, E. L. Greene s.n., ND-G 5150! 

ND-G 5148! ND-G 5152!) 

Rorijni fsic] muUicaidis Greene, Pittonia 3: 97. 





. ( common on 

moist banks of the San Joaquin River, thence southward perhaps to 
Ijower California.” Ivcctotype: CALIFORNIA: San Joaquin CM.: 
Tracy, Apr 1892, Michener Bialetti s.n.. ND-G 5141! 

ND-G 5144! US! Photo of the US specimen at MICH! OS!) 

Roripn fsic] oeeidentalis (Greene) Greene, Pittonia 3: 97. 

Radieida oeeidentalis (Greene) Greene, Leaf!. Bot. Obs. & Crit. 1: 113 
1905. 

Radieula niiiHieanlis (Greene) Greene, Leall. Bot. Obs. & Crit. 1: 113 
1905. 



Characteristic of many specimens of var. oecideniatis are 



numerous 


silifjues at tin* raceme apex. The siliques ai’o quite sturdy, the valves turgid. 




n 



’ plants arc pressed, many s 



turned and flattened 
perpendicnlar to the I'eplum, Greene (1891) commented on this feature in 
his original description. This character recurs sparin.gly in var. Iijrala fi’om 
eastei'n Washington {Horner R264B56, GH; Henderson 23S3, GH) and sei’ves 
to link var. oeeidentalis with the center of diversity in the species. In leaves, 
var. oeeidentalis is similar to var. spatnlata. In the Central Valley of Cali¬ 
fornia, where var. oeeidentalis is isolated froTii its northern relatives, it is 
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best developed morphologically. 

Collection.s on which Greene (1896) based his R. multicauUs and several 
others he identified as that species aie somewhat atypical of the usual ma¬ 
terial in central California. Plants from Tracy, California (Micheuer & Ri- 
oh’tli s.n., ND-Ci 5141) have somewhat pectinate leaves, whereas other plants 
from then' (MicJicncr & Biolctti s.n., ND-G 5144, US) have unlobed leaves 
veiy similar to the type of var. nccidenialis. The plants are glabrous and 
the silicjues are long (ca. (5-12 mm.) like those of var. occidcntalis. The pet¬ 
als have fallen from the specimens in Greene’s herbarium, but in the US 
specimen they are present and are less than 1 mm. long, the stigma in fruit 
is 2-t)arted, and the siliques are slender (ca. 1 mm. wide). In these charac¬ 
ters Greene's R. multicauUs suggests var. orientaUs', it is intermediate be¬ 
tween the varieties. It is plausible that in the southern portion of the range 
of var. accidcfitalis where var. orieuialis may have moved westward down 
the Siei'ra Nevada Mountains, the varieties may have introgressed. How¬ 
ever, Gre('ne’s material comes from the eastern portion of the valley, some¬ 
what removed from the closest localities of var. oricutalis. More collections 
are needed to determine the valuation pattern and possible reasons for its 

occurrence. For the present, R. multicauUs is placed in synonvmv with var. 

occidcntalis. 

DISTRIBUTION: Map 6. 

Suniinarn of Rorippa curinsiliqua. Two somewhat moi'phologically defined 
.groups occur in R. curvisiliqna: (1) 

with narrow lobes (var. curvisiliqua, var. nutiaUii, var. oricn(alis\ map 5), 
nd (2) plants with pinnatifid-spatulate leaves unlobed or with wide lobes 
(var. lyrala, var. procunibcns. var. spainlaia, var. occidcnlalis, Tnaji C). 
lhc\se .i,n*oups are nearly comparable to the subspecies designated in R. 








Cl 


palusiris, but morphological divergence in them is not so pronounced as in 
R. p(dustris. A w'ell-defined character useful to separate the groups has not 
been found. Morphologically, only the variable leaves set them apart. The 
groups can also be somewdiat defined i)henologically. The pectinate-pinnati- 
fid ones are primarily spring and fall (lowering wMiere they grow with mem¬ 
bers of th(' other group, but whei'e they occur alone—in mountains of west¬ 
ern Montana and eastern California—they are summer flowering. The pinna¬ 
tifid-spatulate group is primarily summer flow'ering. Where all varieties (ex¬ 
cept two) grow together in northern Idaho and eastern Washington, plants 
flowt'ring in early spi’ing or late fall are of the pectinate group, whereas 
plants flowering in summer are of the spatulate group. Apparently where 
individuals of both groups .grow to,gether and overlap in floweriiig, hvbrid- 

ization and reshufflin.g of charactei* combinations occur, forming intermedi¬ 
ates. 

In the k('y any one chai-acter occurs one, two, or more times in each va¬ 
riety of each group; these same chai'acters have reeombined variously to 
form the diffei’cnt entities. Thus the prostrate growth form has arisen in var. 
])rocumbcus of the pinnatifid-spatulate group and in var. arientalis of the 
pectinate-pinnatifid group. vSimilarly, other features have arisen in one or 
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more varieties of each group. This grouping of the same characters into 


various combinations to form the different segregates makes key writing 
extremely difficult. 

The character combinations have arisen and have been selected for in 
various plants. Today we see the various segregates associated with certain 
physiographic areas. Where isolated from other varieties, they have become 
rather distinct morphologically. We find var. curvisiliqua growing alone in 
western Montana, var. nuttallii and var. lyrata along the Columbia River 
(but isolated phenologically), var. spatulaia in the central basin of Idaho 
and Oregon, var. procimibens along the west coast from Alaska to central 
California, var. oricntalis by itself in the Sierra Nevada of eastern Califor¬ 
nia, and var. occidentalis in the central valley of California. The range of 
R. curvisiliqua is largely within a region that receives over 16 inches of 

rainfall per year (map 7). 

9. RORIPPA MICROTITIS (Robin.son) Rollins, Rhodora 59: 71. 1957. 

Sisymbrium microtites Robinson, Bot. Gaz. 30: 59. 1900. (Holotype: 
MEXICO: CHIHUAHUA: Sierra Madre, 5 miles southeast of Colonia 
Garcia, 23 Jun 1897, C. H. Townsend, C. M. Barber 43, GH! Isotypes, 
NY! US!) 

Nasturtium microtites (Robin.son) 0. E. Schulz, Repert. Sp. Nov. 34: 134. 
1933. 

Glabrous winter annual, possiblj' a short-lived perennial, from a taproot: 
stems 3-5 dm. tall, erect, one to few from the base; basal and caulinc leaves 
pctiolalc, auriculate, but not clasping the stem, broadly oblanceolate, 5-12 
cm. long, 1-3 cm. wide, pinnate-divided to pectinate, the middle lobes oblong, 
elliptic, or linear, (4)7-20 mm. long, 1-3(6) mm. wide, their margins entire 
to minutely toothed, the terminal lobe narrow, rounded at the apex; ra¬ 
cemes terminal and axillary, ca. 1-2 dm. long, forming during stem elonga¬ 
tion, the siliques therefore nearly equal in age at corresponding points on 
the racemes; pedicels divergent to ascending, 3.5-10.5 mm. long; sepals 
ovate to oblong, 2-2.8 mm. long. 0.6-0.9 mm. wide, saccate, caducous in 
fruit; petals spatulate, 2.5-3.7 mm. long, 0.6-1 mm. wide, 1-2 mm. longer 
than the sepals; siliques elongate-cylindrical, straight to slightly curved in¬ 
ward toward the raceme axis, obtuse below and not at all or only slightly 
tapering toward the apex, (8.5)10-16(20.1) mm. long, 0.8-1.9 mm. wide, ca. 
7-11(13) times as long as wide, ca. 1.5-4 times as long as the pedicels, the 
valves apparently turgid and non-dehiscent (old, mature siliques not 


known); replum narrowly 


oblong 


in outline, the margin straight; style 


0.5-1(1.3) mm. long, ca. 0.3-0.5 mm. wide in fruit, strongly tapering to the 
apex, gradually merging into the acute silique apex; stigma unexpanded 
in fruit; seeds (mature seeds not known, two immature ones examined) 
cordiform, ca. 0.6-0.7 mm. long, the surface reddish brown, rcticulate-fove- 
olate; flowering and fruiting June-August and probably on into the fall. 

Rorippa microtitis is distinguished by a set of character combinations 
from both sections of the genus. It has the elongate apiculate anthers and 


lon.u; sulfur-yellow petals of section Sirmalae. In this respect it is closely re¬ 
lated to K. sinnala. The plants do not form new jjlants from the roots; rather 
they yrow from very sturdy tapi’oots, and basal rosettes are present. The 
leaves, appearing slightly fleshy, are prominently’ i)innate-divided or pec¬ 
tinate. with lobes toothed to entire. They are broadly oblanceolate rather 
than oblong and are therefore closei’ to those of section Rorippn. Within sec¬ 
tion lioripjxi, R. luicrotitis' relationship is with R. cnrrisiliqua. To the south 
of its I'ange, R. microtitis is allied to R. nicxicana. another transitional spe¬ 
cies. R()rii)j><i microtitis not only shares characters of the two sections but 
also ranges between those membei’s of each section to which it is allied. 


In conti'ast to the R. enrvis 



complex as a whole, R. microtitis is 
glabrous and has much longer petals (usually over 2.5 mm.). In pix'ssed 
material, R. microtitis has valves flattened imrallel to the replum, and they 
appc'ar to bc' rather turgid and non-dehiscent (although old plants with ma¬ 
ture fruits ar(' not known); in this character the species approaches R. 
curvisili(iiui \'ar. occidetitalis, which has straight siliques and is often gla¬ 
brous. The two can readily be separated on both pedicel and ]3etal length 
as pedicc'ls in \ar. occidoiUilis arc' usually less than 2 mm. long, and petals 
are shortin’ than the sepals and no longer than 1.5 mm. In addition, var. 
occidcutolis usually has spatulate to rhombic, repand to dentate leaves and 
the valves are often flattened ix’rpendicular to the replum in pi’i'ssed ma¬ 
terial. One interesting vaiiation within R. microtitis is that, in the noi'thern 
part of its range, in Arizona, the mature lowin’ pedicels are rather short, 
ca. 3.5-() mm., whereas in the southern part, in Ohihuahua, they are longer, 
mostly 7.5-10.5 mm. 

Previous to Rollins’ (1957) rec-ognition of the sj^ecies. specimens of R. 
microtitis were unidentified or misidentified. He cited specimens only from 
Ohihuahua. Kearney and Peebles (1951) reported this species from Arizona 
under the name R. curvisiliqua, exiiressing doubt in so referi'ing the plants 
—the capsules weiv longin’, more slender, and less cui'ved than most speci¬ 
mens of R. currisitiqua fi’om the Pacific coast states. The collection of R. 
microtitis from the Mogollon Mountains in New Mexico was reported incor¬ 
rectly as Radicidci sylvcstris by Wooton and Standley (1915). I have seen 
no material of R. sylvcstris from New Mexico and Arizona (Stuckey. 19fi(ib). 
Morphologically R. microtitis is very similai’ to R. sylvcstris. The two, diffi¬ 
cult to separate, I’epresent a good example of parallel evolution. Uistin- 
guishing characters are .given in the discussion of R. syh'cslris. 


DISTRIBUTION; 



(). 7. 


Rorippa microtitis grows alon.g shoi’es, ci’ceks, and ditches in mountains 
of Arizona, New Mexico, and Chihuahua from 1700 to 2250 meters. Map 7 
shows the distribution of R. microtitis in Arizona and New Mexico; to it has 
been added the Ki-inch annual lainfall line. Perhaps rainfall has been a 
factor in bringin.g about isolation of R. microtitis from its relatives 


R. cnrvisiliqita and R. sinuata —the intermediates having since died out 
where thev once would have occurred In the now drier outlving areas north 
and west. 
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10. RORIPPA MEXICANA (Mocino, Sesse, ct Cervantes ex A. P. DeCan- 

dolle) Standley et Steyermark, Field Mus. Publ. Bot. [Fieldiana Bot.] 
23: 54. 1944. 

Nasturtium viexicanum Mocino, Sesse, et Cervantes ex A. P. DeCan- 
dolle, Syst. Nat. 2: 193. 1821. Cf. also A. P. DeCandolle, Caiques des 
Dessins de la Flore du Mexique, de Mocino et Sesse, pi. 18. 1874. 
(“Hab[itat] in Mexico ad rivulorum margines.” According to Rollins 
(1960), “This original label of the holotype bears the number 15-2 and 
the name Sisymbrium ampiiibiiun. There is no other information ex¬ 
cept the later assigned number 3351. The holotype compares favorably 
with a tracing of the original illustration cited by DeCandolle at the 
time of the first publication . . .” Specimen at MA. Tracing of the 
original illustration, GH., US!) 

Nasturtium plebejum Polakowsky, Linnaea 41: 546. 1877. (“In via ferrea 
prope San Jose . . . (Nr. 534 coll.)’’ Holotype: COSTA RICA: PROV. 
SAN JOSE: Eisenbahnd. b. V. J. Jenseits d. Schienen., Nov 1875, H. 
Polakowsky 534, presumably at B. Lsotype, BM! Photo at MICH! OS!) 

Cardamine indica (Linnaeus) O. Kuntze 8 ianacetifolia (Walter) O. 
Kuntze 2. plebeja (Polakowsky) O. Kuntze, Rev. Gen. 1: 24. 1891. 

Cardamine palustris (“Leysser“ [Ljinnaeus] O. Kuntze 8 mexicana (A. 
P. DeCandolle) 0. Kuntze, Rev. Gen. 1: 25. 1891. 

Radicula mexicana (Mocino, Sesse, et Cervantes ex A. P. DeCandolle) 
Standley, Jour. Wash. Acad. 15: 458. 1925. 


Glabrous annual, possibly a short-lived perennial; stems 0.5-3 dm. long, 
decumbent to prostrate, single or much branched from the base; basal and 
cauline leaves short-petiolate, non-auriculate, non-clasping, broadly oblance- 
olate to oblong, 4-8 cm. long, 0.7-1.6 cm. wide, pinnatifid to pectinate, divid¬ 
ed to the midrib, the middle lobes oblong to elliptic, 2-7(10) mm. long, 1-4 
mm. wide, their margins entire to minutely toothed, the terminal lobe nar¬ 
row, rounded at the apex; racemes lateral, 0.5-1 (1.5) dm. long, developing 
during stem elongation in the axils of the lower leaves and progressing up¬ 
ward, without the formation of a true terminiil raceme, the oldest siliques 
therefore on the lower axillary racemes; pedicels (1.5)2.4-5.4(8.5) mm. long, 
divergent to recurved; sepals ovate to oblong, 1.4-2.1 mm. long, 0.6-1 mm. 
wide, flat, caducous in fruit; petals oblanccolate to spatulate, 1.7-2.6 mm. 
long, 0.4-0.9 mm. wide, as much as 0.5 mm. longer than the sepals; siliques 
elongate-cylindrical, slightly curved upward toward the raceme axis, obtuse 
below and not at all or only slightly tapering toward the apex, (4.2)5.5-12.5- 
(16.5) mm. long, (l)1.4-2.9 mm. wide, ca. 2.5-5.5(6.6) times as long as wide, 
ca. 1.3-3.7 times longer than the pedicels, the valves glabrous; replum 
oblong, the margin straight to concave; style (0.2)0.5-1.2 mm. long, ca. 
0.3-0.4 mm. wide in fruit, straight to expanded below the stigma, gradually 
merging into the acute silique apex; stigma unexpanded to expanded in 
fruit; seeds regularly cordiform, ca. 0.7-0.8 mm. long, ca. 70-100 per silique, 
the surface light brown, coarsely colliculate; flowering and fruiting May- 



October in Mexico, year around in Central America. 

niexicdna i.s also transitional between certain species of the Iwm 
sections. It is allied with Siimalae in bavin,e pidals lon.y’cr than the sepals, 
but in absolute len.elh the petals (ca. 1.7-2.() mm. lon.n) are shorten' than in 
any immiber of Shmalac. Within R. mexicana both anther t\pes are de- 
vedoped. In the northern pai’t of its range (Chihuahua), close to members 
of S'niudtdc and R. niicrtitHis. the anthers are* elon.gatt', (ca. ().()-0.7 mm. 
long), twice as long as wide, but are entire at the apex; in the southern 
part (Cuatemala iind Costa Rica) the\’ are globose to sub.globose (ca. 0 . 2 - 0 . 3 
mm. long), slightly longer than wide', and slightly notched at the apex. Ceo- 
gra.i)hicallj' between these extremes (Durango) the anlhe'rs are' internu'diale' 
(ca. O.!) mm. long). 

To the' ne)rth. R. niexiccnia is re'late'd to Si)iuaiac \ia R. yiiicrotiiis. which 
Inis e'leingate, ai)iculate anthers and pe'tals lem.ger than the sepals. It is also 
ve'ry similar to R. viicrotilis in bein.g glabi'ous and having similar leave's, 
but dilTe'i's in recurve'd pedicels, shorter petals, style in fruit exi)anded be'low' 
the sti,gma, shorter s 



with the oldest on the lowe'i' axillai'y racemes, 
and de'cumbent .grow'th. To the south it is related to a segregate of sectiein 
Rorijypd ])rimarily ctistribute'd on tlie Coastal Plain and in the West Indies, 
esj^ecieilly to R. lercs. 

Rollins (19()0) clarified nomenclature in R. v/cxicdua with respe'ct to the 
Se'sse.'* and Mociho material. In inter|)re'ting this taxon 1 have been guided by 
his annotations and a tracing and ])hotograph of the original illusti'ation 
(US). 

Examination of an isotyj^e of N. plebcium show's that it belongs to R. 


vicxicdua. Its petals are ca. 2 mm. long (longi'r than the sepals), the lobes 
of llu' leavi's are u]^ to 3 mm. wide', not 5 mm. wide as given lJ^’ Polakow'skv 
(1S77), and the si'eds are less than (i mm. long. Tlu' pedicel, siliciue, styk'. 
and antlu'r characters are also those of R. vicxicdini. When Polakow'sky 



described N. p/cbejnm, he identified another of his collections (4S) as N 
vicxicdJinnr, it is R. mcpa.spcrnm. 

It is evident, from the description and siK'cimens cited by Schulz 
that h(' was guidi'd b\' Polakowskx’s determinations. Schulz's interpretation 
of N. iiu’xicarmiii was a plant with in'tals ca. 0.() mm. long (shoi'ter than the 
sepals), silic(ues 4-iS mm. long, set'ds ca. 0.75 mm. long, and k'aves W’ith 
wide lobi's. lie cited Polakowsky 4H and specimens which correctly are R. 
vicfidspvrnid or R. pinnatd. species he did not distinguish. Schulz s treat¬ 
ment of /V. plebcium was based on plants with petals over 1.2 mm. long 
(longer than the sepals), sili(iues 5-9 mm. long, seeds ca. 0.(3 mm. long, and 
leaves with narrow lobes. He cited Polakowsky 534 and specimens which 
properly are R. mexicarid and R. teres. 

DISTRIBUTION: Map 8; 20-1. 

Morjihological data suggest that R. inexicdnci originated in uplands of 
northern Mexico and migrated south through these uplands, reaching as far 


as central Costa Rica. The species grow's at elevations from ca. (300-2000(2(300) 
meters in moist or wet sand or gi'avel along streams, pastures or cultivated 
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fields, meadows of volcanoes, and often as a weed in gardens, streets, and 
waste ground. Its association with artificially disturbed habitats appears to 
be more common in Guatemala and Costa Rica. 


11. RORIPPA TEREvS (Michaux) Stuckey, Sida 2; 409. 1906. 

Carclamine teres Michaux, FI. Bor. Am. 2: 29. 1803. (“Hab[itat] in Nova 
Anglica.” Holotype: “Etat de Vermont Lac Champlain,” s.d., [A. 
Michaux s.n.], P. Photo at GH! Isotype, GH!) 

Sisyvibriuvi tanacetijoliuvi? fsensu] Walter, FI. Carol. 174. 1788. Non 
Linnaeus 1753. 

Nasturtium palustre (“Leysscr” [Linnaeus]) A. P. DeCandolle 8 ?tana- 
cetifolium (Walter) A. P. DeCandolle, Syst. Nat. 2; 192. 1821. 

Sisymbrium ivallcri Elliott, Sketch 2; 145. 1824. 

Erysimum walteri (Elliott) Eaton, Man. Bot. N. Am. ed. 5, 213. 1829. 
Nasturtium tanacetijolium (“Walter”) Hooker et Arnott, Hook. Jour. 
Bot. 1: 190. 1834. 

Nasturtium micropetalum Fischer et Meyer, Ind. Scm. Hort. Petrop. 
3: 41. 1837. (“Hab[itat] in Americac scptentrionalis provincia New 


Orleans dicta . 




Type not seen.) 


Nasturtium obtusum Nuttall in Torrey et Gray, FI. N. Am. 1: 74. 1838. 
(“Banks of the Mississipsi [sic] [River].” Holotype: LOUISIANA: 
[Jefferson Parish]: In abundance in the borders of a cultivated field 
on the western side of the Mississippi [River]—opposite the city of 
N[cw] Orleans, 2 Mar s.d., Ilfenry] Little s.n., PH! Photo at MICH! 

OS! Sida 2: 412. 1966.) 

Sisymbrium? teres (Michaux) Torrey et Gray, FI. N. Am. 1: 93. 1838. 
Nasturtium walteri (Elliott) Wood, Class Book. 228. 1861. 

Cardamine indica (Linnaeus) O. Kuntze 8 tanacetijoUa ( Waltei ) O. 

Kuntze, Rev. Gen. 1: 24. 1891. 

Cardamine palustris (“Leysser” [Linnaeus]) O. Kuntze oi brevipes (A. 
P. DeCandolle) O. Kuntze 2. obtusa (Nuttall in Torrey et Gray) O. 
Kuntze, Rev. Gen. 1: 24. 1891. 

Roripa [sic] obtusa (Nuttall in Torrey et Gray) Britton, Mem. Torrey 


Club 5: 169. 1894. 


& 


Roripa [sic] tanacetifolia (“Walter”) Heller, Contr. Herb. Franklin 
Marshall College 1: 40. 1895. 

Roripa [sic] walteri (Elliott) Mohr, Bull. Torrey Club 24; 23. 1897. 

Radicula obtusa (Nuttall in Torrey et Gray) Greene, Leafl. Bot. Obs. & 
Crit. 1: 113. 1905. 

Radicida walteri (Elliott) Greene, Leafl. Bot. Obs. & Crit. 1: 114. 1905. 

Nasturtium plebejum Polakowsky f. latifoUa O. E. Schulz, Repert. 
Sp. Nov. 34: 133. 1933. (“Mexico: chiefly in the valley of the Rio 
Grande, below Donana C. C. Parry, J. M. Bigelow, Charles Wright, 
A. Schott in Mcxic[an] Boundary Survey, under the direction of Major 
W. H. Emory.” Holotype: Presumably at B. In addition to the print¬ 
ed data on the labels as cited by Schulz, I find isotypes as follows: 



1 Probablj' TKXAS: Maverick Co.|: Near Ea^le Pass, s.d., /./. M.J 

27, NY! US! Photo of NY specimen at MICH! OS!) 



l''all and s|)ring annual, possibly a biennial; stems 1-4 dm. lon,g, decum¬ 
bent or i)rostrate, occasionally ei’cct, single to much branched from the 
ba.se, glabrous thi'oughout oi' moderately covered with hemispherical obo- 


vate, lo clavate vesicular trichomes; basal and lowci’ cauline leaves short- 
i:)etiolate, slightly auiiculate to non-auriculate, non-clasping, oblong, oblan- 
ccolate, to broadly oblanceolate, (2)4-11 cm. long, l-;i.5(5) cm. wide, pin¬ 
to the midrib, lower surface glabrous, ui)per surface glabrous 



nat('ly 

or witli hcmisi^herical, obovate, or clavate vesicular trichomes; the middle 


lobes oblong to elliptic. 



mm. long, (0.2)1-10(15) mm. wide, their 


margins minutely to deeply toothed, the terminal lobe nai’row, obtuse to 
a.cute at the apex; racemes latei’al, 0.5-2(3) dm. long, developing during 
stem elongation in the axils of the lower leaves and progressing u])ward, 
without the lormation of a true terminal raceme, the oldest siliciues there¬ 
fore on the lower axillary racemes; pc'dicels (1.4)2.5-4.5(5.2) mm. long, 
ascending, glabrous or rough with hyaline ridges or vesicular trichomes; 
sepals ovate, oblong or oblanceolate, 1.7-2.0 mm. long, 0.6-1 mm. wide, flat 
to slightly saccate, caducous in fruit; 




, 1-1.7(2) mm. long, 
0.4-0.0 mm. wid(', slightly longer than. ('(|ual to. or as much as 0.0 mm. 

strai.ght to slightly 
cni'ved upward toward the I’aceme axis, acute to somewhat cuneate below. 


shorter than the sepals; siliques e!ongate-cy 


slightly tapering towai’d the apt'x 




O' 

to ^ 


{().(i)l-2.2 


Ill 111. wide, ca. (4)()-9(10) times as as wide, ca. (2)3-6(7) limes as lon.^ 
as the pedicels, tht' \^alves smooth lo rouj^h with minute hyaline ridj^es or 
with hemispherical vesiculai' trichomes; I'ephmi nanowly oblong to linear, 


lh(' niaryin straight lo concave and glabrous or sparingly with vesicular 
trichomtvs; style (0.3)0.5-1.5 mm, long, ca. 0.3-0,5 mm. wide in fruit, straight 
to ('xinuided below the stigma, gradually merging into the acute silique 
ap('x; stigma unexpanded to expanded in fruit; seeds regulai'lv coixliform, 
ca. 0.4-0.5 mm. long, ca. 100-150 i)cr silique, the surface dark reddish brown. 
dccpl\' or shallowly fovcolate; flowering and fruiting Dcccmbcr-Mav and 

it . ^ 

1 ‘ai’ch' at other times. 

«r' 

The typical variety of li. icres is distinctive with its somewhat obovate 
to clavate vesicular trichomes on the lower portion of the stems and on the 
nppt'r surface of the basal and lower cauline leaves and minute (ca. 0.4-0.5 


mm. long) cordiform seeds with a dark reddish brown, foveolate coat. It.s 
closest morphological relationship is with R. porioricensia of the West In¬ 
dies. Rollins (1900) stated that R. teres and R. viexienna are related; the 
two ar(' similar in that the oldest racemes are in the lower leaf axils and 
tlu' style's in fruit are expanded below the stigma, more strongly so in R. 
teres. In addition, R. teres has ascending and somewhat shorter 
smaller petals slightly longer to considerably shorter than the se 




often wider leaf lobes, which separate it from R. viexieana. 

Plants of the topical variety of R. teres from Mexico and the western 





329 


part of its range in the United States show a tendency for long petals (ca. 
1.5-2 mm.) and long siliques (ca. 9-17 mm.), whereas in the eastern part 
of its range the petals and siliques often are shorter (ca. 1-1.5 mm. and ca. 
5-9 mm,, respectively). 

For a detailed discussion of the nomenclatural history, see Stuckey 
(1966c). 

DISTRIBUTION: Map 8; 20-J. 

Rorippa teres is distributed on the southern portion of the Atlantic and 
throughout the Gulf Coastal Plain of the United States. The species is dis¬ 
junct from the Rio Grande to southern Veracruz, where it is known spar¬ 
ingly there and southward near the coast. It recurs on the Coastal Plain of 
western Mexico. Morphological and geographical data suggest an origin in 
the Mexican uplands from a plant much like R. mexicana, evolutionarily 
diverging into two slightly morphologically different populations, with one 
migrating onto the Mexican Coastal Plain to the west and the other one 
migrating in two directions, one toward Veracruz and southward and the 
other northeastward across Texas and onto the Gulf Coastal Plain some¬ 
time during the late Tertiary and early Quaternary periods. The tendency 
toward shorter petals and siliques in the eastern portion of its range in the 
United States further suggests this history. 

Key to Varieties of Rorippa teres 

1. Vesicular trichomes present on the lower portion of the stem and upper 
surface of basal and lower caulinc leaves; siliques and pedicels glabrous, 
smooth or slightly rough with minute hyaline ridges; seeds prominently 
deeply pitted; southern Atlantic and Gulf Coastal Plain of the United 

States and Mexico. 11a- var. teres 

1. Vesicular trichomes absent from the lower portion of the stem and upper 
surface of basal and lower caulinc leaves; siliques and pedicels with 
vesicular trichomes; seeds inconspicuously shallowly pitted; western 

coast of Mexico and the east coast of Honduras and Nicaragua. . . . 

.lib. var. rollinsii 

lla. RORIPPA TERES (Michaux) Stuckey var. TERES 
ILLUSTRATIONS: Gleason (1952, p. 241), as R. obfu-sa—stem, racemes, 

and siliques, and the long silique to the left; Small (1933, p. 557), as Radi- 
eula loalteri —petals slightly longer than sepals (only flowering and fruiting 
parts are shown); Stuckey (1966c, p. 412), photograph of a portion of the 
holotype of Nasturtium obtusum. 

The synonymy for the typical variety is presented before the description 
of the species. 

DISTRIBUTION; Map 8. 

llb. RORIPPA TERES (Michaux) Stuckey var. rollinsii Stuckey, var. nov. 

(Holotype; MEXICO: SINALOA: Sandy field, vicinity of Fuerte, 27 






Mar 1910, .7. N. Rose. P. C. Slandleu. P. G. Russell JS599, US! Photo 


at MICH!, Fi.u. 5. 



ypes. MO! NY!) 


Horba annua dec-unibens; caulibus foliisque glabri.s; siliquis pcdicollisquo 
vosiculo-puboscentibus; .scminibus suporficialiter fovoolatis. 


ILLUSTRATION: 


Fiu. 


Rollins (19()1) pointed out .some differences between plants of R. ieres of 
the United State.s and eastern Mexico and those of the west coast of Mexico 
and suq.qested that with additional knowled,sje there miy^ht well be recogni¬ 
tion of a new taxon. The sej^regates are geographically isolated, although 


one colh'c'tion of var. teres is known from the west coast of Mexico: Man¬ 


zanillo, Colima, Palmer 1344 (US). It appears to be out of its natural range. 
Rollins (191)1) wrote that “it is possible that R. ivalieri | J\. /ctcs] has be('n 
cai’ried by man somewhat outside of its natural range in Mexico and C'en- 
ti’al Am('rica because it is used as a salad plant, and may be seen in the 
local markets of western Mexico.’’ Thei’e is no indication of such disti’ibu- 
tion in Rose’s (1895) report on Palmer’s collections. I refer specimens from 
Nicaragua and Honduras to var. rollinsii with hesitation. In addition to hav¬ 
ing trichomes on the valves and pedicels, these plants have trichomes on 
the upper surface of the lower cauline and basal leaves and on the lower 
portion of the stem. The siliqucs are more straight and erect and, with the 
leaves, take on the appearance of those of R. portoricensis. In fact, Standley 
(1931) considei'ed the Honduran plant to belong to the West Indian species. 

DISTRIBUTION: Map 8. 


12. RORIPPA PORTORICENSIS (Spren.gel) Stehle, Revue Rot. Appl. Agr. 
Trop. 2(i: 103. 1941). 

Nasturtium portoriceuse Sprcngel, Syst. 2: 882. 1825. (“Portorico. His¬ 
paniola. Bertero.’’ Type not seen.). 

Nasturtiuvi paluslre (“Leysser” |Linnacusl) A. P. DeCandolle ‘Ibre- 
vipes A. P. DeCandolle, Syst. Nat. 2: 192. 1821. (“quam in Porto-Ricco 
sic] ad vias locis inundatis exsiccatisque legit cl. Bertero,’’ Holo- 
type: PUERTO RICO: PONCE; Porto Ricco, Apr 1820, Ealhis | Ber- 
tero was the collector, fide Urban ( 



9 


P. 



S.V.. G-DC. 



cro- 


fiche 1:137.4, card no. 63, MICH!) 


Nasturtium brevipes (A. P. DeCandolle) Grisebach, Mem. Am. Acad, 
n.s. 8: 154. 1861. (When Grisebach made this combination, he had the 
following collection: CUBA: [ORIENTE]: In Cuba Oricntali, (“In 
humidis ad vias i)rope Santa Catalina de Guantanamo, Jan-Feb,’’ 


(Grisebach, 1861, p. 154)] 





C. Wright 15(i2. This material later 


became the type of Nasturtium brevipes (A. P. DeCandolle) Grise- 
bach var. pumilum O. E. Schulz.) 

Cardamine palustris (“Leysser” ILinnaeusJ) O. Kuntze a brevipes (A. 

P. DeCandolle) O. Kuntze, Rev. Gen. 1: 24. 1891, 

Nasturtium tanaeetifolium Hooker et Arnott var. insularum S. Watson 
in Gray, Syn. FI. N. Am. 1; 149. 1895. [Substitute name proposed for 
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5. Photograph of a portion of an isotype of Rorippa teres (Michaux) 
Stuckey var. rollinsii Stuckey. (J.N. Rose, P.C. Standley, P.G. 


Russell 13599, MO). Univ. Mich 


Neg 


No. 1713. 


































































































Nasturtiimi brcvipes (A. P. 

Hadicula brcvipes (A. P. DeCandolle) Britton, Torroya 6; 30. 1900. 

RadicuJa portoriccnsis (Sprengel) Britton, Sci. Surv. Porto Rico & Vir¬ 
gin Is]. 5: 328. 1924. 

Fall and spring annual, possibly a biennial; stems 0.5-3.5 dm. long, de¬ 
cumbent or prostrate, occasionally erect, single to much branched from the 
base, glabrous throughout or moderately covered with hemispherical vesicu¬ 
lar triehomes below; basal and lower cauline leaves short-petiolate, slightly 
aurieulate to non-auriculate, non-clasping, oblong to oblanceolate, 2-10 cm. 


long. 1-1,5(2.2) cm. wide. 




nearly to the midrib, lowei 


sui’face glabrous, upper surfaee glabrous or with vesicular triehomes, the 
middle lobes oblong to elliptic, 3-7(15) mm, long. 2-5(10) mm, wide, their 
margins entii'e, deej^ly erenate to angularly toothed, the tei'minal lobe nar- 
i-ow lo broad, rounded at the apex; racemes latei-al, 0.5-1.5(2) dm. long, 
d('veloping during stem elongation in the axils of the lower leaves and pro- 
grc'ssmg upwai'd without the formation of a true terminal raceme, the oldest 
siliques therefore' on the lower axillary race'mes; pc'dicels (0.6)1-2.2(3) mm. 
long, ascending, glabrous or rough with hyaline ridges or vesicular tri- 
chomes; sepals ovate to oblong. 1-1,5 mm. long, 0.3-0.5 mm. wide, the oute'r 
ones saccate, the innei* ones flat, caducous in fruit; petals absent or present 
and oblong to narrowl\' spatulate, 0.8-1.2 mm. long, 0.2-0.4 mm. wide, as 
much as 0.3 mm. shorter than the 








straight, obtuse to somewhat acute below, not at all or only slightly taper¬ 
ing toward the apex, (3)4.5-9(12) mm. long, 1.2-1.8 mm. wide, ca. 3-5 times 
as long as wide, ca. (2)3-7(9) times as long as the pedicels, the valves 
smooth to rough with hyaline ridges or hemis]fliei-ical vesicular ti’ichomes 

nai-rowly oblong, the mai-gin 

to 


throughout or only on the edges' 



straight and glabrous or with spai’se vesicular ti'ichomes; 
0.5 mm. long, sti'aight to expanded below tin 




' siigma, gr; 



m e rgin g 


into the obtuse to somewhat acute silique apex; stigma expanded in fruit; 
seeds regularly cordiform, ca. 0.4-0.(5 mm. long, ca. 50-100 per silique, the 












b 



to she 



r 1 1 r 



1 . 


lloweiing and fruiting (November)January-Api'il. 

liorippa portoriccnsis is unic|ue in that petals may be present or absent, 
even on the same plant. Rollins (1961) pointed out that the relationship be- 


twu'C'n R. 7vaHcri \R. (erc.s'l and R. 



icensis is very close and that 


one species is 



whethei- to maintain them as two species oi' as vai'ieties 
uncertain. The basic differences are the shorter moi'e slender styles and 
pedicels in fruit of R. portoriccnsis. Rorippa portoriccnsis tends to have 
shorter, somewhat straighter siliques, and the mai'gins of the leaf-lobe mar¬ 
gins more ci-enately divided rather than sharply toothed. The seeds of R. 
portoriccnsis are shallowly pitted to somewhat reticulate, like 



se of R. 


teres var. 7-ollmsii but different from the deeply pitted ones of var. teres. 



I ‘ 



DISTRIBUTION: 

A stream and river bank plant, R. portoriccnsis is endemic to the West 
Indies: Bahama Islands (Andros), Cuba, Puerto Rico, and Dominican Re- 
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public. Within R. portoricensis, as in R. ieres, there are slight divergences 
in morphology and trichome distribution in geographically segregated plants. 


Key to Varieties of Rorippa portoricensis 

1. Vesicular trichonies absent from the lower portion of the stem, and 
basal and lower cauline leaves; stigma sessile, rarely on style up to 
0.5 mm. long; siliques (4.5)7-11(12) mm. long; Puerto Rico and the Do¬ 
minican Republic.12a. var. portoricensis 

1. Vesicular trichomes present on the lower portion of the stem and the 
upper surface of basal and lower cauline leaves; stigma on a style up 
to 0.5 mm. long, rarely sessile; siliques (3)4.5-8(9) mm. long; Cuba and 
on Andros in the Bahama Islands.12b. var. puniiliun 


12a. RORIPPA PORTORICENSIS (Sprcngel) Stehle var. PORTORICENSIS 

The synonymy for the nomenclatural typical variety is presented before 
the description of the species. 

DISTRIBUTION; Map 8. 


12b. RORIPPA PORTORICENSIS (Sprengel) Stehle var. pumilum (O. E. 

Schulz) Stuckey, comb. nov. 

Nasturtium brevipes (A. P. DcCandolle) Grisebach var. pumilum O. E. 
Schulz, Symb. Antill. 3; 517. 1903. (‘'Habfitat] in Cuba: Wright n. 
1562, in Yumury valle; Rugel n. 235.’^ Lectotype; CUBA: [ORIEN- 
TE]: In Cuba Oricntali, [“In humidis ad vias prope Santa Catalina 

de Guantanamo, Jan-Feb,” (Grisebach, Mem. Am. Acad. n. ser. 8: 
154. 1861] 1860, Charles Wright 1562, presumably at B. Isolectotypes, 
GlI! MO! NY! PH! US! Photo of MO specimen at MICH! OS!) 
Nasturtium brevipes (A. P. DeCandolle) Grisebach var. jackianum 
O. E. Schulz, Report. Sp. Nov. 34: 135. 1933. (Holotype: CUBA: 
SANTA CLARA: On shore of Arimao River, Vega, Soledad, Cien- 
fuegos, 20 Mar 1930, J. G. Jack 1S05, presumably at B. Isotype, US!) 

DISTRIBUTION: Map 8. 


13. RORIPPA SESSILIFLORA (Nuttall in Torrey et Gray) A. S. Hitchcock, 

Spring FI. Manhattan 18. 1894. 


Nasturtium scssi 



'um Nuttall in Torrev et Gray, FI. N. Am. 1: 73 


1838. (“Banks of the Mississippi [River].’’ Holotype: [7ARKANSAS: 
county unknown]: Arkansas, [ca. 1819, fide Pennell (Bartonia 18: 
27-28. 1936), Thomas Nuttall .s.?z.], BM. Neg. no. BM 2129, BM. Iso¬ 
type, Mississippi [River], PH! Photo at MICH!, OS! [The specimens 
were originally labeled “Nasturtium ’’’sessiliflorura S. amphibium 
affine fruit subsess.’’]) 

Nasturtiwn lirnosum Nuttall in Torrey et Gray, FI. N. Am. 1: 74. 1838. 
(“Banks of the Mississippi [River], near New Orleans.’’ Holotype; 




LOUISIANA: 







Near the bank of the 



River below the city, Nlowj Orleans, 24 Feb .s.d., Hjcnry] Litilc s.n.. 


PH! Photo at MICH!, OS! [The speeimen was originally labeled 
“N[asturtium] ''limosum'’ by Nuttall. No duplicate was found at BM 
by Dr. Ro.i;ers McVaugh.]) 

Cordauiinc palustris (“Lcj'sser" [Linnaeus] O. Kuntze a' brevipcs (A. 
P. DeCandolle) 0. Kuntze 1. sessiliflora (Nuttall in Toney et Gray) 
O. Kuntze, Rev. Gen. 1: 24. 

RadicuJa scssijlora [sic] (Nuttall in Tori’ey et Gray) Greene, Leall. 



Bot 



& Crit. 1: 113 



WJ f. 


Radicula limosa (Nuttall in Torrey et Gray) Greene, l.eafl. Bot, Obs. 

& Crit. 1: 113. 1905. 

Glabrous summer, fall, or wintei' annual, possibly a biennial; stems 
(1)2-5 dm. tall, ereet, sin.sJle to mueh branehed from the base: basal and 
lower eauline leaves short-petiolate to euneate and sessile, slightly aurieu- 
la((' to non-aurieulate, non-clasping, oblong, obovatc', oblaneeolab'. to spa- 
tulate, L5-()(ll) cm. long, (0.5)l-2(4) em. wide*, the margins entire*, erenate, 
irregularly serrate, to repand, broadly obtuse 


to 


somewhat acute at the 


ape'x; racemes tei’ininal and axillai'y. ca. 0.5-1(2) dm. long, forming during 
stem elongation, the siliciues therefore' nearly e'qual in age* at eorres])onding 
pe)ints on the racemes; pedicels 0.5-1.5(2) mm. long, ascending, smooth to 
lough with hyaline ridges; sepals ovate to lanceolate, 1.3-2 mm. long, 0.4-0.S 
mm. wide, strongly saccate, caducous in fruit; 



absent: siliciues 

c'lemgate’ cylindrical, straight to slightly curve'd inward toward the raceme 
axis, acute to euneate below and becoming s!ighll\' wider toward the apex, 
(3)5.4 8.5(10.2) mm. long. (L4)L8-2.f)(3.3) mm. wide, ea. 3-5 times as long 
as wide, ca. (4)0-9 times as long as the pedicels, the valves smooth to 
rough with minute hyaline ridges: replum oblong to slightly obovate in out¬ 
line'. the margin straight to concave and glabrous; style absent to 0.4 mm. 
long, ea. 0.3-0.5 mm. wide in fruit, strongly expanded below the stigma, oc¬ 
casionally straight, gradually merging into the obtuse' siliciue apex: stigma 
e'xpancU'd in fruit; seeds regularly coi’difoi’in, c‘a. 0.4-0.5 mm. long, ca. 
150-200 per siliciue, the surface light yellowish-brown, 
flowering and fruiting March-October. 








ILLUSTRATIONS; Britton & Brown 



, P 



fi <T 




. p. 



fig. 2032); 

1 ). 241); Gray 



j * /' 


940, p. 232. fig. 12, 13) 




& seed; Gleason (1952, 



a, p. 132, pi. 53, (ig. (i-8), entire plant—an excellent clraw- 

. p. 759. pi. 




ing!; Murley (1951, p. 72, fig. 24), seed; Steyeimiark 
no. 2). 

Rorippa sessilijlora is one of the most distinctive' of Noi-'.li American Ro- 
rippo. The siliciues are very thick, often over 2 mm. wide, oblicpiely wedge 
shaped at the base, and on very short (0.5-1.5 mm.) pedicels. Moi’e striking 
is the absence of petals. Stamens are 3 to (i. even in different flowers on a 
plant, and sometimes the filaments are fused. The extremely small (to 0.5 
mm. long), numerous (ca. 150-200 per siliciue), light ycllowi.sh-brown seeds 
are deeply pitted. 
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The species is most closely related to li. teres and R. portoricensis. This 
alliance is suggested by very small numerous seeds, short styles expanded 
below the stigma, short pedicels, tiny flowers, and often rough valves with 
minute hyaline ridges. The very short pedicels and styles and absence of 
petals recall R. portoricensis; style shape, the deeply pitted seeds, and 
the cuneate-based siliques recall R. teres. Rorippa sessiliflora differs from 
R. teres and R. portoricensis in growth habit, in being glabrous, and in hav¬ 
ing strongly saccate sepals and obovate to oblanceolate entire, repand, or 
somewhat toothed leaves. 

The type of Nuttall’s Nasturlinni liinosum is an extreme variation within 
R. sessiliflora in having basal and cauline leaves lacinate-divided to coarsely 
toothed on the upper portion of the plant, leaf apex acute, and longer pedi¬ 
cels (1.5)1.8-3.2 mm. long. In addition to the type of N. limosum, five similar 
specimens are known (ILLINOIS: Alexander Co., Palmer 14898, PH, MO; 
Bellville, May 1835, Engelmann s.n., MO; Sangamon Co., Stearns 270, WIS. 
MISSOURI; St. Louis Co., Muehlenbach 1498, MO, OS. TEXAS: Smith Co., 



"o. Plants crown 


Krai 627, FSU.) These may be shade forms of R. sessi 
in the greenhouse from seed of my 1604 fi’om Schuyler County, Illinois, when 
cultivated during winter (shoi't days), had basal leaves much more dissected 
and acute at the tip than did plants collected in the field or grown in the 
greenhouse during summei' (long days). Some herbarium specimens from 
Arkansas also have leaves of this type. These variants may also represent 
occasional natural hybrids between R. sessiliflora and R. palustris vai*. 
Jernaldiana. the ranges and habitats of which overlap. In seven of nine lo¬ 
calities where I found R. sessilillora with R. pahistiis var. fernaldiana, I 
did not find this extreme variant or any plant suggesting a hybrid between 
the two taxa. 

DISTRIBUTION: Map 9; 20-L. 

Rorippa sessiliflora is the only species of Rorippa confined to central 
United States in the Mississippi embayment, extending northward to the 


southern limit of Wisconsin glaciation, and occurring sparingly in south- 

rivers, streams. 


along 


eastern United States. It inhabits muddy places 
creeks, and ponds and in low wet fields. Most specimens are from localities 
along rivers and streams of the Mississippi embayment. The seeds germi¬ 
nate in open, moist bare sand or mud, and because the water level may 
fluctuate during the season, plants in all stages of vegetative growth, flow¬ 
ering, and fruit maturation may be found at a locality throughout the grow¬ 
ing period. This behavior, though found in other species, appears to be most 
common in R. sessiliflora, largely because of its frequent and close associa¬ 
tion with rivers and streams. The seeds float and are easily dispersed. I 
placed seeds in water 10 December 1964; they floated until 10 February 1965. 

The limitation of R. sessiliflora on the north by the southern limit of Wis¬ 
consin glaciation is striking. Its occasional occurrence in glaciated territory 
is not surprising since the species could have been spread northward by 
agricultural practices. Over (1932) listed it as “sparingly in old creek beds’’ 
from South Dakota. I have not seen specimens from South Dakota, but the 






spc'cii's would be expected in the state’s southeastern corner. Strausl)augh 

not have it from West Virginia; it is probably absent 
fi'om this mountainous region. Harris (1958) imported R. scssiUjlora from 
h^ssex County, Massachusetts; the collection was made in 1859, “a weed in 
garden and seen there for many yeai’s i)ast” (PM). I have not seen the 
spc'cimen. If coi’i'ectly identified, it doubtless is an inti’oduction. Reports for 
the District of Columbia ai’ca (Hitchcock and Standley, 1919), Vii'ginia (Mas 


SC'V, 




1 






, and (leorgia (Thorne, 1954) aie all apparently correct. 

SitDivtarii of the species of soiiiiienstern afJivUn. Rorij)]m ieves, R. 
ei’usis, and R. sessiUjlora are a culmination of one line of development that 

from a plant in the Mexican uplands similar to R. mexicana 
and migrated onto the Coastal Plain. These three species are allied by 
charact('r c’ombinations not found in other North American Rorippa, most 

flowers; numei’ous, small seeds, mostly foveolate; 
thick styles expanded below the stigma in fruit; and short pedicels, Rorippa 
sessilijiora is the most highly evolved meinbei', especially with its loss of 
petals, exti’cmely short pedicels, modifications in stamen number, and the 
most seeds per silic|uc. Plants somewhat inteionediate between R. ieres and 
R. pi}r(oricensis indicate the close relationshii) of these species, but no in¬ 
termediates between either of these and R. sessiiiilora have been found. The 

w 

data certainly suggest a southern origin for R. sessiiiflora with migration 
northwai'd up the I'iver valleys of the Mississippi basin and eastward nearly 
to the Atlantic. Was its northward penetration halted by ice-fillcd river 
valleys, or w'as its northern range trimmed by the glacier? Nearly all the 
other native species that exhibit correlation and movement along a river 
system seem to show downriver migration. In contrast, R. sessilifiora has 
apparently traveled upriver. 


14. RORIPPA me"”''’ 








COSTA RICA: 




PROV. CARTAGO: Cartago, 4250 
(HI! Photo at MICH!, Fig. 0. Isotype, US!) 



t 



, 7 . 



’T ; 



Glabrous fall and wintt'r annual, possibly a biennial: stems 3-5 dm. long, 
decumbent to erect, simple to sparingly branched from the base, glabrous 

lower cauline leaves 


Cl 



to sparingly hirsute on the lower portion: basal 
short-petiolate, auriculate to non-auriculate, non-clasping, oblong to broadly 
oblanceolate, 5-10 cm. long, 1.8-3 cm. wide, pinnately divided to the midrib, 
both surfaces smooth, glabrous, the middle lobes oblong to elliptic, 5-18(22) 
mm. long, 3-7 mm. wade, their margins deeply crenate to angularly toothed, 
th(‘ terminal lobe as wide as or occasionally wider than the laterals, acute 
at the ai)ex: racemes terminal and axillar.w ca. 0.5-1 dm. long, forming 
during stem elongation, the silif|ues therefore nearly eciual in a,gc at cor¬ 
responding points on the racemes; pedicels 2-3.7 mm. long, divergent to re¬ 
curved; sepals oblong to oblanceolate. 0.8-1.(5 mm. long, 0.3-0.() mm. wide, 

saccate, caducous in fruit; petals oblong to narrowly spa- 


flat to slig 



tulate, 0.0-1.1 mm. 



g, 0.2-0.4 mm. wide, as much as ca. 0.5 mm. shorter 


than the sepals; siliques elongate-cylindrical, slightly curved 
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tuse below and becoming strongly clavate toward the apex, 6.7-11 mm. long, 
(0.8)1-1.5 mm. wide, ca. 5-8(11) times as long as wide, ca. 2-4 times as long 
as the pedicels, the valves smooth to slightly rough with hyaline ridges; re¬ 
plum narrowly oblong in outline, slightly twisted, the margin straight; style 
nearly absent to 0.5 mm. long, ca. 0.1-0.4 mm. wide, straight, abruptly at¬ 
tached to the obtuse to truncate silkiue apex; stigma unexpanded in fruit; 
seeds regularly cordiform, 0.8-1.1 mm. long, ca. 20-30 per silique, the sur¬ 
face light brown, coarsely colliculate; flowering and fruiting November- 
April(June). 

Herba annua glabra; caulibus 3-5 dm. longis decumbentibus vel erectis 
unicis vel numerosis glabris vel sparse hii’sutis; foliis radicalibus caulinisque 
petiolatis vel sessilibus auriculatis vel non-auriculatis oblongis vel late 
oblanccolatis 5-10 cm. longis, 1.8-3 cm. latis pinnatilobatis; pedicellis 2-3.7 
mm. longis diversis vel recurvatis; sepalis oblongis vel oblanccolatis 0.8-1.6 
mm. longis, 0.3-0.6 mm. latis planis; petalis flavis oblongis vel anguste spa- 
thulatis 0.6-1.1 mm. longis, 0.2-0.4 mm. latis; siliquis elongato-cylindricis 
clavatis 6.7-11 mm. longis, (0.8)1-1.5 mm. latis; stylis fere absentibus vel 
0.5 mm. longis; scminibus cordiformibus colliculatis 0.8-1.1 mm. longis. 


ILT.USTRATION: 


Fig. 6. 


Rorippa megasperma is a glabrous plant with pinnately divided leaves. 
The seeds, coarseb^ colliculate, usually are over 0.8 mm. long and are the 
largest among the species in this alliance. Another distinguishing feature 
of R. megasperma is its long fruits, usually clavate at the apex, 2-4 times 
as long as the pedicels. The silique surface is often undulate with I’idgcs 
and depressions formed by close contact of the valves with the seeds. This 
species is most closely related to R. pinnata and R. intermedia. 

DISTRIBUTION: Map 10; 20-M. 

Rorippa megasperma is known from four localities in the mountains of 
central Costa Rica and from one in Guatemala. Its northern limit is obscure. 
More collections arc needed from Central America to clarify the ranges of 
various Rorippa species there. 


15. RORIPPA PINNATA (Sesse et Mocino) Rollins, Rhodora 62: 18. 1960. 

Arahis pinnata Sesse et Mocino, I^a Naturalcza, scr. 2, I; appendix 
p. 104. 1889. (“Habitat ad margines rivulorum Quahunahuacensium.” 
According to Rollins (1960), “The original label reads T5-2 Arabis 
pinnata N. Habitat ad margines rivulorum Guaunahuacae.’ [Cuci'iia- 
vaca, state of Morelos, Mexico] The newly assigned number is 3345.’’ 
Specimen at MA.) 

Glabrous fall and winter annual, possibly a biennial; stems 3-6 dm. long, 
decumbent to erect, single to sparingly branched from the base, glabrous 
to moderately hirsute on the lower portion; basal and lower cauline leaves 
short-pctiolatc, auriculate to non-auriculatc, non-clasping, oblong to broadly 
oblanccolatc, 3-11 cm. long, 1.2-3 cm. wide, pinnately divided to the mid¬ 
rib, both surfaces smooth, glabrous, the middle lobes oblong to elliptic, 
(7)10-20 mm. long, 3-7 mm. wide, their margins crenate to sharply toothed. 
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the tei'minal lobe as wide as or wider than the laterals, obtuse at the apex; 
racemes terminal and axillary, ca. 0.5-1.5 dm. long, forming after or during 
stem elongation, the oldest siliques therefore on the lower portion of the 
terminal raceme or siliques neaidy equal in age at corresponding points on 
the racemes; pedicels 2.4-4.5(5.8) mm. long, recurved; sepals broadly 
ovate to oblong, 0.8-1.2 mm. long, 0.5-0.8 mm. wide, flat to slightly saccate; 
petals oblong to narrowly spatulate, 0.5-0.7 mm. long, 0.1-0.2 mm. wide, as 
much as 0.5 mm. shorter than the sepals; siliques short-cylindrical, slightly 
curved upward, obtuse below, gradually tapering toward the apex, slightly 
consti-ictcd at the center, 2.8-6.5(7.4) mm. long, (1.1)1.4-2.3 mm. wide, ca. 
1.5-4 times as long as wide, ca. 0.8-2 times as long as the pedicels, the 
valves smooth or occasionally with minute hyaline ridges; replum narrowly 
oblong to somewhat triangular in outline, occasionally twisted, the margin 
concave; style 0.1-0.5 mm. long, ca. 0.2-0.5 mm. wide, straight to slightly 
tapering, abruptly attached to somewhat merging into the acute, obtuse, 
or rarely truncate silique apex; stigma unexpanded in fruit; seeds regularly 
cordiform, ca. 0.7-0.8 mm. long, ca. 25-50 per silique, the surface light 
brown, finely colliculatc; flowering and fruiting November-March. 


ILLUSTRATION: Rollins 



p. 17). 


Rorippa pinnaia is a pinnate-leaved plant with usually a sparingly hir¬ 
sute stem. The short, rather thick, concave-margined siliques acute at the 
apex and on strongly recurved pedicels distinguish it from its relatives, 
R. megaspervia and R. intermedia. 

In interpreting R. pinnata, I have followed Rollins (1960). All specimens 
he cited belong to this taxon. Schulz (1933) included specimens of R. pinnata 
under N. mexicanum. Previous to Rollins’ work, most specimens of R. 
pinnata were undetermined or referred to R. mexicana. 

DISTRIBUTION: Map 10; 20-N. 

Apparently R. pinnata is a species of disjunct distribution. I have seen 
specimens from Colombia; from the states of Mexico, Michoacan, Morelos, 
Puebla, and the Federal District of Mexico; and from Guatemala. The 
southern limit of its North American range is probably northern Guatemala 
or southern Mexico. The species apparently does not reach Costa Rica, 
where it is replaced by R. megasperma. 


16. RORIPPA intermedia (O. Kuntze) Stuckey, comb. nov. 

Cardamine palustris (“Leysser” [Linnaeus]) O. Kuntze S mexicana 
(A. P. DcCandolle) O. Kuntze 2. intermedia 0. Kuntze, Rev. Gen. 1: 
25. 1891. (“Costarica!!” Type: COSTA RICA: PROV. CARTAGO: 
Cartago, s.d., Herbarium Otto Kuntze 17.74-2167, NY! Photo at MICH! 

labeled “Nasturtium palustrc 



OS!) [The specimen was 
sp[?] mexicanum (M. S.) var. intermedium n.”]) 

Glabrous winter annual, possibly a biennial; stems 1.5-6 dm. tall, erect to 
occasionally decumbent, single to sparingly branched from the base, gla¬ 
brous or very sparingly hirsute; basal and lower cauline leaves short-peti- 
olate, auriculate to non-auriculate, non-clasping, oblong to broadly lance- 


olaU', 4-10 c‘m. lon^^, l-Jl cm. wide, pinnately divided to the midrib, lower 
.surrace rouL;h with hyaline ridge.s on the midrib, upper .surface smooth and 
j^labrous or spai'inyly hiisute on the midrib, the middle lobes oblong to 



elliptic, (4)S-20 mm. long, (2)4-7(10) mm. wide, their margins minutely to 
deeply, shai’ply toothed, the terminal lobe as wide as the laterals, acute' 
at the apex; racemes terminal and axillai'y. ca. 0.4-1 dm. long, forming 
after or dui’ing stem elongation, the oldest siliques thei'efoi'e on the* lower 
portion of the terminal raceme or siliques nearly equal in age at corres- 

points on the racemes; pedicels 2-5.2(7) mm. long, divergent to 
ascending; sei)als ovate to oblong, 0.7-1.0 mm. long. 0.3-0.8 mm. wide, flat 
to slightly saccate, caducous in fruit; pc'tals obloipg to narrowly spatulate, 
0.5-1.1 mm. long, 0.1-0.4 mm. wide, as much as 0.5 mm. shoi'ter than the 
sepals; siliques .short-c\ lindrical, straight to very slightly curved upward, 
obtuse b('Iow and tapering toward the apex, 2.7-4.5 mm. lon.g, 0.7-1.3 mm. 
wide, ca. 3-5 time's as long as wide. (0.0)0.8-1.5(1.8) times as long as the 
pi'dicels, the valves smooth to somewhat rough with h\aline rid,ges; I'eplum 
very nari’owly rc'ctangular in outline, the margin straight to slightly con¬ 
cave': stvle 0.1-0.5 mm. long. ca. 0.2-0.4 mm. wide, straight throughout. 


.gradually mer.gin.g into the some'what abruptly attache'd acute silique apex; 


stigma unexiianded, rarely expr 


in fruit; see'ds e'a. 0.5-0.0 mm. 



cy 


e-a. 10-20 i)er siliepie, the surface brown, fine-ly colliculate: flowering and 
fruiting Fe'bruary-April. 

i)ttcrnu’(Ua is another of the pinnate-le'aved membe'rs of this alli¬ 
ance. The verv slender, short siliques, ca. 0.0-1.<S time's as lemg as the di¬ 
vergent to ascending pe'dicels; few, small, ^inc'l.^■ colliculate se'eds; and the 
le)we'r leaf surfaea' cove're'd with hyaline' ridges especially on the' midi'ib ai'c 
elistinctive'. To the south, R. interDwdiit is allie'd with R. 

to the north, with R. irnneata. 

Rorippti intermedia is typifie'd by a Kuntze sin'cimen at NY (the basis for 
his ('ardaniine })(dnstris ^ })ie.rie(ina 2. interniedia) from Cartage), Costa Rica, 
that exhibits we'll the silic|ue, pedicel, and pe'lal characters of those i)lants 
fi’e)m the' western coastal plain of Mexico anel extreme southwestern Itnited 



and R. 


States. Iloweve'i-, the' 



dili'ers fi’om these' plants in having narrowe'r 


k-af se'gme'tits. Leaf lobes in the noi’thern plants are ca. 5 mm. or more 
wiek': those of the t>|)e arc only iq) to ca. 3 mm. The narrow leaf lobes 
suggest R. me.vieana. but in contrast to that si)ecies, the tyi)e' of R. inter¬ 
media has small i)etals shorter than the sepals, much shorter and nari'ower 
siliepies, diver.gent to ase'endin.g pedicels, anel smaller and few'er seeds. 

DISTRIBUTION: Map 10; 20-0. 

Rarip])a interniedia is known from Costa Rica, weste'rn Mexico, and north 
to extre'ine southwestern United Stales and Lower California. 

Summarij of the pinnate-leaved speeies of Mexico and Central America. 
Rorippa megasperma, R. pinnata, and R. intermedia are allied by their 
deeply pinnate-divided basal and both upper and lowx'r cauline leaves. The 
oblon.g to elliptic lobes mostly over 5 mm. in width have deeply crenate to 
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sharply toothed margins. The essential differences among the three taxa 
are given in the key. Growth aspects are not well known in the species, 
and the few herbarium specimens arc of little help. Rorippa viegasperma 
appears to be a decumbent plant flowering and fruiting during stem elonga¬ 
tion. vSome specimens of R. pinnata and R. intermedia appear to have had 
the stem elongate before flower and fruit formation, much as in R. palus- 
tris; other specimens appear to have developed like R. megnsperma. The 
strong, stout stems suggest that R. pmnaia and R. intermedia grow erect 
or perhaps only somewhat decumbent. 

I picture, for the three species, a pinnate-leaved prototype that probably 
arose out of the R. curvipes complex of western United States and extended 
southward as far as Costa Rica. Geographical isolation and morphological 
differentiation, particularly in fruit and seed size and shape, became mani¬ 
fest. The ultimate differentiation in this evolutionary line is reflected in R. 
megasperma, with the largest fruits and seeds of the alliance. That the 
three are distinct species is shown not only morphologically but also geo¬ 
graphically. Specimens intermediate between the taxa are not known to 
me. Because of varying topography and the wide separation of similar 
habitats (e.g. lake shores) considerable endemism is to be expected in the 
region where the species occur. 


17. RORIPPA TRUNCATA (Jepson) Stuckey, Sida 2; 414. 1966. 

Radicula siniiata (Nuttall in Tori’cy et Gray) Greene var. iruncata 
Jepson, Man. Flowering PI. Calif. 424. 1925. (Holotype; CALIFOR¬ 
NIA: [Los Angeles Co.]: Crystal Lake—North Fork San Gabriel 
Riv[er], San Gabriel Mountains, 5500 ft, 19 Jun 1921, Frank W. Peir- 
son 2450, JEPS! Photo at OS! Sida 2: 415. 1966.) 

Glabrous summer and fall, rarely winter annual; stems 1-3(5) dm. long, 
decumbent to prostrate, much branched from the base; basal and lower 
cauline leaves short-pctiolatc, slightly auriculate to non-auriculate, non- 
clasping, oblong to narrowly oblanceolate, 5-12(26) cm. long, 0.8-1.6(2.5) cm. 
wide, pinnately divided to the midrib, lower surface smooth or occasionally 
with hyaline ridges on the midrib, upper surface smooth, glabrous or oc¬ 
casionally sparingly hirsute on the midrib, the middle lobes oblong to ellip¬ 
tic, 3-12(20) mm. long, 1-6(12) mm. wide, their margins entire to angularly 
toothed, the terminal lobe as wide or wider than the laterals, mostly ob¬ 
tuse at the apex; racemes lateral, 0.4-1 dm. long, developing during stem 
elongation in the axils of the lower leaves and progressing upward, without 
the formation of a true terminal raceme, the oldest siliques therefore on 
the lower axillary racemes; pedicels (1)1.5-3.5(4) mm. long, divergent to 
ascending; sepals ovate to oblong, 0.8-1.5 mm. long, 0.4-0.6 mm. wide, flat 
to slightly saccate, caducous in fruit; petals oblong to narrowly spatulate, 
0.7-1.2 mm. long, 0.2-0.4 mm. wide, as much as 0.4 mm. shorter than the 
sepals; siliques short-cylindrical, straight, obtuse to broadly cuneatc below 
and not at all or only slightly tapering toward the apex, constricted at the 
center, (2.3)3-5(8.2) mm. long, (0.7)1.2-2 mm. wide, ca. 2-4.2(6) times as 


lon^ as wide, 1.5-2.8({i) times as long as the pedicels, the valves smooth to 
occasionally slightly rough with minute hyaline ridges; replum narrowly 
oblong to sub-rectangular in outline, often twisted, the margin concave; 


style nearly absent to 0.8(1) mm. 


lon^' 




ca. 0.1-0.3 mm. wide, 



throughout, abruptly attached to the obtuse to truncate silique apex; stigma 
expanded to unexpanded in fruit; seeds regularly cordiform, 0.5-0.6 mm. 
long. ca. 30-70 per silique, the surface brown, finely colliculatc; flowering 
and fruiting (April-May)June-October. 

ILLUSTRATIONS: Gleason (1952, p. 241), as R. obtusa —the basal leaves 
and the single, separate short fruit to the right; Stcyermark (1963, p. 759, 
pi. 185, no. 4); Stuckey (19C6c, p. 415), photograph of portion of the type. 

Rorippa truncata, like R. tencrrima, forms a massive, decumbent to 
prostrate, glabrous-stemmed, much-branched plant with deeply pinnatifid, 
angularly toothed basal and cauline leaves. The short, slender, ascending 
pedicels bear short cylindrical siliques constricted at the middle, with an 
obtuse to truncate apex, to which is abruptly attached a slender style some¬ 
times with an expanded stigma. The repluni has a concave margin and 
often becomes twisted when dry. Rorippa irunenia can further be dis¬ 
tinguished from its closest allies, the pinnate-leaved plants of Mexico and 
Central America, and from R. ciu'inpcs, in that the racemes are entirely 
lateral, developing first in the axils of the lower cauline leaves and pro¬ 
gressing upward. Occasional plants have quite narrow (up to ca. 3 mm. 
wide) leaf lobes and extremely truncate fruits: Solano County, California 
{Koch 1338. FSU, MSC, WIS) and Dona Ana County, New Mexico {Thurher 
302. GH, MO). This variation apparently has no taxonomic significance at 
the infraspecific level. 

Rorippa trimcaia is closely related to R. iniermedia in having similar 


leaves, silique size, and seed surface and size, but differs in growth be¬ 
havior, more often smooth lower surface of the leaf, oldest siliques on 
lower axillary racemes, shortei' pedicels, ca. 3 times as many seeds per 
silique, and flowering and fruiting usually in summer and fall instead of 
spring. The specimen of R. intermedia from Arizona (Peebles & Han'ison 
1659, NY) approaches R. truncata in petal length and silique shape with 
apex nearly truncate, thereby illustrating the morphological and geograph¬ 
ical relationship between the species. 

I grew R. truncata from my collection 1968 (San Bernardino County, Cali¬ 
fornia). Seeds were planted in August, September, and March and in all 
instances the plants began to flower within the third week after the seedlings 
emerged. The plants did not form a thick taproot. After about 2 months 
from the time of flowering some of the plants died, while others remained 
alive, flowered a second time, and then died. Flowering occurred irrespec¬ 
tive of day length, as it did in R. teres in culture. The other species in 
culture, the winter annuals or perennials, required a longer growing period 
before flowering. They would not flower during short days of winter (No¬ 
vember to March), and the rosettes usually continued to live after flowering 
and fruiting. These comparative observations suggest that R. truncata. 
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a small, rather delicate plant with slender roots, is a short-lived annual. 
This species is usually collected from June to October in flower and fruit, 
further suggesting a summer or fall annual although in the Rio Grande 
valley, where the climate is milder compared to other areas of the species’ 
range, fruiting collections have been made in spring. A few quite sturdy, 
tall plants with terminal racemes, similar to those of R. intermedia, were 
collected in spring by Suksdorf (2464, 27 May 1896, GH) in Washington, and 
by Eggert (1874, MO; 3 Jun 1877, GH, NY) and Engelmann (May 1845, MO; 
26 Jun 1877, MO) in Missouri. These may be plants that persist over win¬ 
ter; by maturing the following spring, they behave more like winter annuals 
such as R. curvipes, R. curvisiliqua, and R. palustris. 

There has been considerable confusion in distinguishing R. truncata and 


R. teres (R. obtusa) because of morphological similarities that have prob¬ 
ably come about by parallelism in two separate evolutionary lines in section 
Rorippa. The two species are distinguished in Stuckey (1966c). Rorippa 
truncata also superficially resembles R. tenerrirna. Both have essentially 
the same range although R. tenerrirna grows in Nevada and Utah where 
R. truncata is absent; on the other hand, R. truncata seems to be more 
common in the Missouri River valley and in California northward from R. 
tenerrirna. The two species are often found together, and many collections 
from the lower Missouri River valley, the Columbia River valley, and the 
Rio Grande contain mixtures of them. Some of our best naturalists—August 
Fendler, Charles Wright, Heinrich Eggert, George Engelmann, and William 
Suk.sdorf—made mixed collections. However, Engelmann, who never pub¬ 
lished his studies on Rorippa and was undoubtedly the most careful North 
American student of this genus, did notice the difference between these 
species, and he properly segregated some of his collections of R. truncata 


from R. tenerrirna. The foi*mcr he called “N. obtusum”; the latter, “N. 
obtusum umbrosum.” 

DISTRIBUTION: Map 11; 14; 20-P. 

Rorippa truncata has a very odd distribution. Absent from the central 
Rocky Mountains, it occurs sparingly in the northern Rockies. Outward 
from here, it is nearly confined to the major river valley.s—the Rio Grande, 
Columbia, Platte, and Missouri. It occurs in isolated situations in Arizona 


and California. 



RORIPPA CURVIPES Greene, Pittonia 3: 97. 1896. [as “Ron'pa”]. 
(“Rather frequent in the mountains of southern Colorado at middle 
elevations,’’ Lectotype: COLORADO: [Montrose Co.j: Near Cimaron, 
30 Aug 1896, E. L. Greene s.n., ND-G 5126! Isolectotype, ND-G 5125!) 
Cardamine palustris (“Leysser” [Linnaeus]) O. Kuntze y jonesii O. 
Kuntze, Rev. Gen. 1: 25. 1891, (Types: UTAH: [Salt Lake Co.]: City 
Creek Canon, 27 Jul 1879, Marcus E. Jones 1352, GH! NY! Photo of 
the NY specimen at MICH! OS!). 

Roripa [sic] underwoodii Rydberg, Bull. Torrey Club 29: 235. 1902. 
(Holotype: COLORADO: [Ouray Co.]; Red Mountain, s of Ouray, 



3300 m. 11 S 





, L. M. Underwood 299a, NY!) 

Hadicnia eurvipcs (Greene) Greene, Lcafl. Bol. Obs. & Cril. 1: 113. 
Rodicula underwoodii (Rydberg) Heller, Muhlenbergia 7; 124. 1912. 
Hadicnia .sinuala (Nuttall in Torrey et Gray) Greene vai'. hdepra Jep- 
.son, Man. Flowering PI. Calif. 424. 1925. (Holotypc: CALIFORNIA; 
Inyo Co.: Silver C'anon neai* Prospector Mdw, While Mts,, 9700 
ft, 30 Jul 1917. VF. 7.. .Jcpson 7354, JEPS! Photo at OS!) 


Glabrou.s .siiinnier or fall, u.suallv winter annual. 



a .short-lived 


01 


I'X'rennial; stems 1-5 dm. long, prostrate, decumbent, or eri'ct, single 
much branched from the base, sparingly to moderately hirsute on the lowc'r 
portion; basal and lower cauline leaves short-petiolate to sessile, auriculate 
to non-auriculate, somewhat clasping to non-clasping, oblong, obovate, spa- 
tulate, or oblanceolate (2)4-8(12) cm. long, (0.3)0,(i-1.5(3) cm. wide, the mar¬ 
gins (Mitire, crenate, irregularly serrate' to repand. the apex obtuse to acute, 
or basal leaves occasionally pinnately divided to the midrib with middle 
lob('s oblong to elliptic, the margins entire or slightly irregulai-ly toothe'd 
and the terminal lobe acute to obtuse; lower surface of the leaves smooth 
and glabrous, upper surface smooth and glabrous to occasionally sparingly 
hirsute; racemes terminal and axillary, ca. 0.4-1.5 dm. long, forming during 
or somewhat after stem elongation, the siliques thc'iefore nearly equal in 
age at corivsponding points on the racemes oi’ somewhat older on the lower 
portion of the terminal raceme; pedicels (1.(1)2-5.1 (8) mm. long, divergent, 
ascending, or strongly recurved, often in the same direction and giving the 
silicjues the a|q)('arance of being boriu' unilaterall>'; sepals ovat(' to oblong 


0.8-1.7 mm. long, 0.4-1 mm. wide, flat to slightly s;K‘cate, caducous in fruit; 
petals oblong to narrowly or broadly spatulate, 0.5-2.4(2.8) mm. long, 0.2-1 
mm. wide, ('(pial to the sepals, or as much as ca. 0.5 mm. shorter than or 
ea. 1 mm. longc'r than them; siliques short- to elongate-cylindrical, straight 
to strongly curved upward and often inward toward the raceme axis, acute 
to obtuse below, not at all to strongly tapering upward, not at all or some¬ 
what constricted in the center. (1.4) 1.8-8.7 mm. long, O.fi-2.3 mm. wide, ca. 
1.5-0(7) times as long as wide, ca. 0.5-2.2 times as long as the pedicels, th(' 
valves smooth; replum oblong to ti'iangular in outline, seldom twisted, lh(' 
margin straight to concave; style 0.2-1 (1.3) mm. long, ca. 0.1-0.3 mm. wide 
in fi-uit, straight throughout, abruptly attached or gradually merging into 

in fruit; 






tlu' obtuse, acute, or pointed silique apex; stigma 
set'ds regularly cordiform, ca. 0.5-0.7 mm. long, ca. 20-80 per silique. the 
surface brown, finely colliculate; flowering and fruiting May-Se 

. curvipes is variable in .growth habit, petal length 
and length, and silique shape and length. Although its leaves ai'o vai'iable 

and lobing, the cauline leaves ai'c never regularly pinnately divid('d 
or never regularly toothed, thus distinguishing it from R. Iruncata and 

I I 1^. 

the pinnate-leaved relatives in Mexico and Central America. 

Rorippa. curvipes appears adapted for survival as a short-lived perennial. 
In the greenhouse, when the plants became pot-bound, the roots formed 
new plants (basal rosettes) along the edge of the pot. The phenomenon of 


m s 
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root propagation, common in Siniiatae and such European species as R. 
sylvestris, is apparently rare or uncommon in section Rorippa. 

DISTRIBUTION: Map 12; 13; 14; 20-Q; 20-R. 

Key to Varieties of Rorippa curvipes 

1. Petals large, broadly spatulate, 1.2-2.3 mm. long, longer than the sepals; 
siliques usually acute at the apex; cauline leaves usually fewer than 10; 

plants decumbent to prostrate.18b. var. alpina 

1. Petals small, oblong to narrowly spatulate, 0.5-1.2(1.5) mm. long, shorter 
than or equal to the sepals; siliques pointed, acute to obtuse at the apex; 
cauline leaves usually more than 10; plants erect, decumbent, or pros¬ 
trate (2) 

2. Siliques small, 1.4-5 mm. long, 1.5-2.5 times as long as wide, pointed, 
acute, or somewhat obtuse at the apex; pedicels usually recurved 
in plants from Arizona, Colorado, and New Mexico, usually ascend¬ 
ing in those from Utah, Nevada, Oregon, Washington, Idaho, and 
Montana; petals 0.5-1 mm. long, mostly shorter than the sepals; 
plants decumbent to prostrate, occasionally erect. 18a. var. curvipes 
2. Siliques large, (3.5)5-8.1 mm. long, 2-3.5 times as long as wide, obtuse 
at the apex; pedicels divergent to ascending; petals 1-1.5 mm. long, 
mostly equal to the sepals; plants erect to somewhat decumbent. 

.18c. var. Integra 


18a. RORIPPA CURVIPES Gieene var. CURVIPES 

ILLUSTRATION: Fassett (1940, p. 232, fig. 14, 15), as R. ohtusa —fruits 
excellent in being acute at the apex and on ascending pedicels; leaves some¬ 
what atypical in being quite deeply divided. 

As Greene (1896) pointed out in his original description, a distinguishing 
character of this variety is the strongly recurved pedicels that often bend 
back over the raceme axis to such an extent that the arrangement of pods 
on the raceme appears one-sided. The siliques are somewhat falcate and 
taper upward, the apex is strongly acute, and the very slender style has 
an unexpanded stigma in fruit. These features arc common in plants from 
New Mexico and Colorado and sparingly northward into Utah, southern 
Idaho, and Montana. Through Wyoming and Utah, plants with acute siliques 
are common, but the pedicels are often ascending. Westward into Nevada 
and northward into Idaho and Montana are plants with fruits less tapering, 
somewhat to rather strongly obtuse at the apex, and on ascending pedicels. 
In these characters the variety is quite heterogeneous and geographical 
segregation is not well 

Rorippa curvipes and R. truncata arc closely allied. They differ in longe¬ 
vity, manner of growth and raceme formation, leaf shape, silique shape, 
and replum characters. In R. truncata the ascending pedicels and obtuse 
to truncate fruit apex are distinctive; plants of var. curvipes have recurved 
pedicels and an acute silique apex. That the two species are related is shown 
by two specimens from southern Colorado: San Miguel Co.. 15 Aug 1924, 
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E. B. and L. B. Payson (GH. MO, MSC); (iunnison Co., Stuckey 1666C 
(MICH). The former has the ^oowth pattern and somewhat pinnatifid leaves 
of li. truncata, but the pedicels are recurved and the siliques are strongly 
acute at the apex—features of var. ciirvipes. The specimen at MSC. how¬ 


ever, agrees in all characters with var. ciirvipes. My collection I'csembles 
K. truncata in leaf morphology only. Several specimens from the northern 
portion of the range of var. curvipes have siliques similar to those of li. 
truncata. Most striking among plants with this fruit type are: ALBERTA; 

(NY). MONTANA: Gallatin Co.: BlankinsUip 59 (PH. US); 


Brinknian 


o 

r) 


Lewis & Clark Co.: Kelsey yr. 1S91 (NY); Trc'asure Co.; Hayden s.n. Aug 

. IDAHO: Ada Co.: Clark 299 (GH). These are placed in var. 




curvipes and are mapped (map 12). 

The synonymy given before the species description applies to var. curvi¬ 
pes. GrcH'iu' (189(5) cited no specimens when he named this taxon, but of the 
material in his herbarium at Notre Damc', 1 found his collections ND-G 
5125 and ND-G 5126 to be the only ones he labeled R. curvipes and collected 
befoie the publication date of R. curvipes. The lectotype comes from near 
Cimaion, Colorado, the type locality, and agrees pei’fcctly with the original 
description. 

Kunt/e’s (1891) var. jonesii under Cardamine patustris was based on speci¬ 
mens very similar to that of Greene’s R. curvipes. The specimen at NY 
cannot b(‘ considered a holotype, since it was not part of Kunt/.e’s original 
herbarium. It bears the stamp "Columbia Colle.ge Herbarium New York." 
Kuntze appai'cntly saw one of Jones' specimens in a private collection when 
he loured America in 1874. 

■Vai'icty curvipes has often been misidentified as R. obtusa, R. alpina, R. 
curvisHiqua, or R. palustris and its synonyms. Most United States manuals 
not recognizing R. curvi])es or R. alpiiia have included this taxon under 
R. obtusa. 

DISTRIBUTION: Map 12; 14; 20-Q. 

Variety curvipes occurs along irrigation ditches, streams, rivers, and lake 
shores at elevations between 7000-9000 (-11000) feet in the Central Rocky 
Mountains. Elsewhere it grows at lower elevations. Thei’c has apparently 
been natural migration eastward in the upper Missouri Rivc'r valley, as a 
specinum from South Dakota was collected very early (1839). The collection 

has the datum "common weed along edge of cultivated 

IF ^ J t i 

field." It imdoubtedlv is an introduction. 


from Michigan 


18b. RORIPPA CURVIPES Greene var. alpina (S. ’Walson) Stuckey, comb. 


nov. 


Nasturtium obtusum Nuttall in Torrey et Gray var. (?) alpinum S. 
Watson, Bot. King’s Expod. 15. 1871. (Holotype: UTAH: [Summit 
Co.]; Head of Rear River Canon, Uintas, 10500 ft, Aug 18(59, Sereno 
Watson 60. GH! Isotypes, NY! US! Photo of NY specimen at MICH! 
OS!) 

Roripa [sic] obtusa (Nuttall in Torrey et Gray) Bi'itton var. alpina. 
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(S. Watson) Britton, Bull. Herb. Boiss. 3; 207. 1895. 

Roripa [sic] alpina (S. Watson) Rydberg, Mem. N. Y. Bot. Card. 1; 

176. 1900. 

Radicula alpina (S. Watson) Greene, Lead. Bot. Obs. & Grit. 1: 114. 

1905. 

ILLUSTRATION: Hitchcock & Cronquist (1964, p. 540), as R. obtusa var. 
alpina. 

Variety alpina, distinctive in having large petals longer than the sepals, 
is a short, compact plant with a stem which is mostly an inflorescence, that 
grows out laterally from the base of the plant. The stem usually has fewer 
than 10 leaves. The siliques may be quite long and pointed at the apex, or, 
especially in northeastern Utah, quite short and more obtuse. Long-fruited 
plants tend to have unlobed leaves with entire to irregularly crenate or 
serrate margins; short-fruited plants have leaves quite deeply, irregularly 
divided. On the few collections of plants of the latter morphology, mature 
fruits are often not available, and it is not yet possible to determine if 
silique size and leaf shape are correlated. The type specimen has large 
petals, over 2 mm. long, and unlobed entire leaves. 

Western United States manuals have not recognized this taxon or have 
included it as a species or as a variety of R. obtusa. For reasons given 
below I cannot maintain it as a distinct species. 

DISTRIBUTION: Map 13; 14. 

Variety alpina represents a segregate confined to wet places at high alti¬ 
tudes in the central Rocky Mountains of the United States. In Colorado and 
Utah it is usually found above 10,000 feet, but in Wyoming and Montana it 
occurs down to about 7500 feet. Usually at lower elevations (8000-10000 feet 
in Utah and Colorado) is a transition zone where plants intermediate be¬ 
tween var. alpina and var. curvipes occur. In these specimens, the petals 
are equal to or slightly longer than the sepals, mostly about 1.0-1.2 (1.5) 
mm. long, and the cauline leaf number is ca. 8-12. The localities of these 
intermediates are designated by “stars” in map 13. The intermediates are 
usually found at the outer limits of the range of var. alpina. From my col¬ 
lections in Gunnison County, Colorado (var. curvipes, Stuckey 1666C, 1670, 
1695', var. alpina, Stuckey 1666A, 1672, 1673) I have grown both varieties in 
the greenhouse. The distinguishing characters of petal length and cauline 
leaf number were maintained when the plants were grown under similar 
conditions. However, in view of the many intermediates in an altitudinal 
transition zone between the two taxa, it is best to designate these taxa as 
varieties of the same species. 


18c. RORIPPA CURVIPES Greene var. Integra (Rydberg) Stuckey, comb. 

nov. 

Roripa [sic] integra Rydberg, Bull. Torrey Club 29: 236. 1902. (Holo- 
type: UTAH [probably Wasatch Co.]: Wahsatch [sic] Mts., 9000 
ft, Aug 1869, Sereno Watson 64, NY! Isotypes, GH! US! Photo of GH 
specimen at MICH! OS!) 


Radicula integra (Rydberg) Heller, Muhlenbergia 7: 124. 1912. 
Rorippa obtiisa (Nuttall in Torrey et Gray) Britton var. Integra 
(Rydberg) Maric-Victorin, Contr. In.st. Bot. Univ. Montreal, 17: 
9.t.(). 1930. 


11.LUSTRATION: Marie-Victorin (1930, p. 10, fig. 6; 1947, p. 204) as R. 

ohtusa var. Integra —The latter is very poor! 

Variety Integra is an ereet to somewhat decumbent plant usually single¬ 
stemmed or sparingly branched at the base. The leaves are obovate to 
broadly oblanceolate, unlobed, and entire, crenate, or somewhat serrate. 
The pedicels are divergent to ascending and bear long (usually over 5 mm.), 
slightly incurved siliciues obtuse at the apex. This variety represents a 
morphological transition between R. curvipe^. R. curvisiliqua. and R. pains 
iris. It seems most closely allied to R. eurvipes. There are specimens tran- 

’cimens from Bingham 

guire 



sitional to the other varieties of R. curi'>ipes: 

County, Idaho (Davis 721, GH) and from Beaver County, Utah 
19S',}7, GH) have the strongly recurved pedicels of var. eurvipes. A collection 



from Wyoming (Payson 2744, 




, NY, PH, US) although good in fruit 


characters, consists of short, compact, decumbent plants with cauline leaves 
fewer than 10 and petals longer than the sepals. They are certainly close to 
var. alpma. The type specimen (Watson 64) has quite long petals (ca. 1.,5-2.0 
mm.) longer than the sepals, and young fruits acute at the apex. In these 
respects it approaches var. alpina. The upright growth, numerous oblan¬ 
ceolate leaves, and pedicel position are good characters for var. integra. 
Two Utah specimens (Jones 1198, NY', stamped Morong Herb.; Hawkins, 
3 Aug 1919, WIS) are completely intermediate between all three varieties. 
The plants probably grew erect; the leaves are few and unlobed: the 
sili(|ue.s. ca. 4-5 mm. long, acute at the apex, are on mostly ascending pedi¬ 
cels; and the petal.s—mostly fallen olf—are 1-1.5 mm. long. The occurrence 
of all three varieties and a number of intermediates in northern Utah and 
adjacent areas makes this region the center of morphological diversity foi’ 
R. eurvipes. 

A plant from Boise Basin, Idaho (Muljord, MO) is intermediate between 
var. integra and R. eurvisiliqua. The shoi't pedicels (ca. 2 mm.) and the 
style merging into the silique apex link this specimen to R. eurvisiliqiia. 
The silique shape and length and the leaf morphology are of var. Integra. 


The over-all aspect of var. integra is much like R. palustris var. jernal- 
diana. Thei’e is similarity in fruit shape, style attachment, and often in 
pedicel position. Variety integra, a delicate plant, has an unexpanded stigma 
in fruit, upper leaf surface usually glabrous, and leaves undivided and more 
rounded at the apex. In contrast, var. jernaldiana, a sturdy plant, has an ex¬ 
panded stigma in fi'uit, hirsute upper leaf surface, and often quite lacinate- 
divided leaves acute at the apex. 

Marie-Victoi'in (1930) misidentified specimens of R. palu.stris when he 
made the combination R. ohtusa var. integra and applied that name to 
plants from the St. Lawrence River. His illustration, however, is a fair rep- 
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resentation of var. integra. 

DISTRIBUTION; Map 13; 14; 20-R. 

Variety integra is distributed northwest of var. alpina and of the greatest 
concentration of var. curvipes (Utah and southeastward). Variety curvipes 
does occur sparingly, however, throughout most of the range of var. integra. 
The latter would be expected to appear most frequently in northern and 
western Utah, northern Nevada, and northward through Idaho and western 
Montana. Its occurrence westward from Idaho is along the Columbia River 
—the result of downriver migration from northern Idaho and northeastern 
Washington. 

Not only is var. integra morphologically intermediate between R. cur- 
visiliqua, R. palustris, and the other varieties of R. curvipes, but it also 
lies between or partially within their ranges. That it is not an occasional 
hybrid between any of these taxa is supported by specimens from north¬ 
western Utah and northern Nevada—areas where only one of these allies 
is known. 


19. RORIPPA SPHAEROCARPA (Gray) Britton, Mem. Torrey Club 5: 170. 

1894. [as “Roripa”^. 

Nasturtium sphaerocarpum Gray, Mem. Am. Acad. n.s. 4; 6. 1849; PI. 
Fendl. 6. 1849. (“Low places along Santa Fe Creek.’’ Holotype: NEW 
MEXICO: [Santa Fe Co.]: [Santa Fe], 1847, A. Fencller 31 [Gray’s 
no. 21], GH! Isotypes, MO! PH! Photo of MO specimen at MICH! 
OS!) 

Cardamine globosa (Turczaninow) O. Kuntze 3. sphaerocarpa (A. Gray) 
O. Kuntze, Rev. Gen. 1; 25. 1891. 

Nasturtium obtusum Nuttall in Torrey et Gray var. sphaerocarpum 
(Gray) Watson ox Allen, Check-list Gray’s Man. 123. 1893. 

Radicula sphaerocarpa (Gray) Greene, Lead. Bot. Obs. & Crit. 1: 113. 
1905. 

Radicula obtusa (Nuttall in Torrey et Gray) Greene var. sphaerocarpa 
(Gray) Robinson, Rhodora 10: 32. 1908. 

R. [i.e. Roripa] obtusa (Nuttall in Torrey et Gray) Britton var. sphaero¬ 
carpa (Gray) “Robinson’’ Britton et Brown, Ill. FI. 2nd. ed. 2: 161. 
1913, pro syn. [Combination made by error for Radicula obtusa var. 
sphaerocarpa, but invalid because published in synonymy.] 

Rorippa obtusa (Nuttall in Torrey et Gray) Britton var. sphaerocarpa 
(Gray) Cory, Rhodora 38: 406. 1936. 


Glabrous summer, fall, or usually winter annual; stems 1-4 dm. long, de¬ 
cumbent to erect, single or much branched from the base, sparingly hirsute 
on the lower portion; basal and caulinc leaves short-petiolatc to sessile, 
auriculate to non-auriculate and non-clasping, oblong to oblanceolate, 4-10 
cm. long, 0.7-1.3(3) cm. wide with the margins entire, crenate, irregularly 
serrate to repand and the apex obtuse to acute, or pinnately divided to the 
midrib with middle lobes oblong to elliptic, 3-7 mm. long, 2-5 mm. wide, 
their margins toothed to somewhat entire and the terminal lobe as wide or 



350 


wider than the laterals, acute to obtuse at the apex; racemes terminal and 
axillary, ca. 0.5-1 dm. long, forming .simultaneously during stem elongation, 
the siliques therefore nearly equal in age at corresponding points on the 
racemes, or racemes lateral, developing during stem elongation in the axils 
of the lower leaves and progressing upward, without the formation of a 
true terminal raceme, the oldest siliques therefore on the lower axillary 
racemes; pedicels (1.5)2-4.2 mm. long, ascending or strongly recurved, often 
in the same direction and giving the siliques the appearance of being borne 
unilatei’ally: sepals ovate to oblong. 0.8-1.3 mm. wide, flat to slightly sac¬ 
cate, caducous in fruit; petals oblong to narrowly spatulate, 0.6-1.2 mm. 
long, 0.2-0.5 mm. wide, as much as 0.5 mm. shorter than the sepals; siliques 
globose, (0.8)1-2.5 mm. long, 1-2.5 mm. wide, ca. 1-1.3 times as long as 
wide. ca. 0.5-1 times as long as the pedicels, the valves smooth; replum 


circular in outline; stvle 0.1-1 mm. long 


ca. 0.1-0.2 mm. wide in fruit, 
straight throughout, abruptly attached to the rounded siliquc apex; stigma 
unexpanded in fruit; seeds regularly cordiform, ca. 0.5-0.7 mm. long. ca. 
10-20 per silique, the surface brown, finely colliculate; flowering and fruit¬ 


ing 


May-August(September). 


ILLUSTRATION: Britton & Brown (1897, p. 125, fig. 1716; 1913, p. 161, 
fig. 2029) 

The globose fruit is the only significant character separating R. .splnicro- 
carpa from R. curi^ipcs and R. tJ'uncala. but it is a perfectly distinct one. 
That this species is most closely related to R. curvipcs var. curvipcs is 
shown bj'^ specimens collected in Utah by Jones (5445h, NY, US) and Beck 
and Tanner (8203, US). I identify both as R. curvipcs var. curvipcs, but 
.some siliques are neai ly .globose. 

In leaf and growth characteristics. R. sphaerocarpa is somewhat hetero¬ 
geneous. Specimens from Colorado and New Mexico resemble R. curxupcs 
in raceme formation, strongly recurved pedicels, and cauline leaves mostly 
unlobed or irregularly divided (not pinnatifid): specimens from Arizona and 
California approach R. truncata in that the oldest siliques are on the lower 
lateral racemes, the pedicels arc very short and ascendin,g. and the cauline 
leaves are pinnatifid and toothed. 

Plants of R. sphaerocarpa grown in the .greenhouse from seed of my col¬ 
lection 1732A, obtained in Boulder County, Colorado, had globose siliques on 
strongly recurved pedicels, matching plants collected in the field. Some 
offspring from one greenhouse plant produced lateral racemes beginning in 
the lower leaf axils and progressin,g upward without forming a true termi¬ 
nal raceme: other offspi ing produced both a terminal and lateral racemes si¬ 
multaneously. The former condition is found in plants from Arizona and 
California; the latter, in plants from New Mexico and Colorado. Green¬ 
house observations confirm that both types of raceme formation occur in 
the species. 

Britton and Brown (1913), Winter (1936), and Hitchcock and Cronciuist 
(1964) suggested these globose-fruited plants might be a minor variant or 
race of what they called R. obtusa. Because plants with long pods (R. cur- 
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vipes) and plants with globose pods (R. sphae7'ocarpa) retain their pod 

shape under similar conditions in the greenhouse, I maintain the two as 
separate taxa. 

Rorippa sphaerocarpa has not adequately been understood. The Kansas 
report by Holzinger (1892) is based on a specimen of R. cuvvipes var. 
curvipes. Fassett (1940), recording the species as “mostly in the Mississippi 
Valley, n. to Wis.,” confused it with R. truncata and possibly R. palusiris. 
Gleason (1952) thought plants of R. truncata were R. sphaerocarpa (Stuckey, 
196()c). Globose-fruited specimens of R. palustris from Idaho, often labeled 
R. sphaerocarpa, were the basis of Greene’s idea of R. sphaerocarpa. 
Howell’s (1897) description of R. sphaerocarpa characterizes the globose- 
fruited, hirsute members of R. palustris. Ro7'ippa sphaerocarpa does not 
occur in the Mississippi River valley or the Pacific Northwest. Jones and 
Fuller (1955) correctly stated that it does not occur east of the Mississippi. 
DISTRIBUTION: Map 13; 14. 


Rorippa sphaerocarpa occurs locally 


along 


streams, ditches, and lake 


shores in mountains of southwestern United States at elevations below 9000 
feet. The exact limits of its range are still somewhat in doubt. The northern 
limit as given in map 13 is probably^ accurate, as this area has been more 
collected than many others on the edge of its range. The eastern edge of 
the Rocky Mountains is the natural “cut-off” on the east. This is the limit 
of 16 or more inches of rainfall per year (map 14). 

Summary of the Rorippa curvipes complex. The R. curvipes complex con¬ 
sists of R. curvipes and its varieties, R. truncata, and R. sphaerocarpa. 
Plants of these taxa, often misidentified as R. obtusa, form the incorrect 
concept of R. obtusa presented in most current manuals. The diffusely- 
branched, glabrous, prostrate to decumbent plants usually with short petals 
(less than 1.2 mm. except in var. alpina), and the relatively'^ small, readily 

dehiscent siliques with a slender abruptly attached style are features unit¬ 
ing this group. 

In the discussion under each species, I pointed out specimens intermediate 
between these taxa. These intermediates come from northern Utah or ad¬ 
jacent states—nearly' the center of range of members of this complex. Radi¬ 
ating from this center is a short, slender, somewhat falcatc-fruited plant 
with numerous cauline leaves (,R. curvipes var. cxirvipes). To the south the 
pedicels are strongly recurved and the siliques are shorter and sharply 
acute to pointed at the apex. North and west, the pedicels are ascending 
and the fruit apex is more obtuse. Because of intergradation throughout the 
population, assigning the.se variants to separate taxa is not justified. From 
this center and northeast at high elevations, plants with long petals and 
few cauline leaves are found (var. alpina); and radiating northwest is a 
more robust plant, mostly with large undivided leaves and long obtuse 
fruits (var. iniegra). These two intergrade with R curvipes and are there¬ 
fore treated as varieties of it. The globose-fruited R. sphaerocarpa of south¬ 
western United States is divergent in fruit shape from other members of 
the complex and is therefore accorded species rank. 




iruncnla shows much morpholof^ical deviation from other taxa 
X. It found its way into major draina^te avenues of the United 


of this 

States, far down the Rio Grande, Columbia, Platte, and Missouri rivers, 
whc'i’e it suecessfully exists without the immediate influence of other mem- 
bei's of the complex. If it ever existed in the mountains, it has died out in 
the centi'al Rockies but has held on in northei'n Idaho and western Mon¬ 
tana. Elsewhere it is nearly confined to outlying river valleys, except for 
isolated occurrences in Arizona and California. The plants of R. curvipcs 
var. curvipes having a few' characters of R. trunccUa may I'cpi’esent the 

w'hose ancestoi’s were probably prototypes of R 


few surviving members 


/ nnicnta. 

Map 14 shows the entire 



curnpes 



in 





rn 






in relation to Ki-inch annual rainfall isohyet. As in R. curvis 



and R. 


niicrotitis, the plants come mainly from areas of more than 1(5 inches of 


I'ainfall. 


20. RORIPPA PALUSTRIS (Linnaeus) Besser, Enurn. PI. Volh. 27. 1822 


as 


i h 



ipa”] 


(In European literature, there are several taxonomic synonyms for this 
species, but they are not taken into consideration here because the types 


have not been seen. For example, see A. P. 






Nat. 2: 191. 



Wannenmacher (Hegi 111. El. von Mittel-Europa. ed. 2. 4(2); 172. 



, and .Tonsell (Symb. Bot. 




9; 157. 1968).1 


Sisyiubrintii aviphibiiirn (y palustrc Linnaeus. Sp. PI. 657, 1753. ("Habitat 

septentrionalioi'is aquosis." Lectotype: Suecia (?), “I..ap- 


in 



ponica,” C. Lhinaeus s.n., Institut de Franee, Jidc .lonsell, 1968, p. 



Sisyuibriiun pcilustre (Linnaeus) Pollich, Hist. PI. Palat. 2: 230. 1777 
Non Garsault 1767. 

Sisynjbj'iuni pahistre 



Leysser. FI. Hal. ed. 2. no. 679. p 




cCi. 



'UUt 


,572. 1785 



e [(Linnaeus)] Lamarck, Encycl. Meth. Bot. 1, pt. 2. 


SisyDibrium ierrestre Withering, Bot. Arr. Brit. PI. ed. 2. 2: 692. 1787. 


[Based on Sisymbi'ium aiDphibium a 



c Linnaeus] 


Caroli-Ci melind pahistris (Linnaeus) Gaertner. Meyc'r, & Scherbius, FI. 
Wett. 2: 470. 1800. 

RndicuUi pahistris (‘ Pollich” [Linnaeus]) Moench, Meth. 263. 1794. 
[Sinee Moench cites Pollich (an illegitimate homonym), this name 
would be ti'eated as new' according to Art. 72, if we did not assume 
it was actually based on the Linnaean epithet.] 

Brachyolobos palustris Clairville, Man. Herb. 218. 1811. jClairville does 
not cite any author for his ('pithet. Presumably it is based on Lin¬ 
naeus.] 

Nusturtiuni ierrestre (Withering) R. Brown in Ailon, Hort. Kew'. ed. 2. 
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4: no. 1812. 

Nasturtium palustre (“Leyssei'” [Linnaeus]) A. P. DeCandolIe, Syst. 
Nat. 2: 191. 1821. [Since DeCandolIe cites Leysser (an illegitimate 
homonym), this name would be treated as new according to Art. 72, 
if we did not assume it was actually based on the Linnaean epithet.] 

Roripa [sic] terrestris (Withering) Fuss, FI. Transsilv. Exc. 47. 1866. 

Cardamine palustris (“Leysser” [Linnaeus]) O. Kuntze, Rev. Gen. 1: 
24. 1891. 

Roripa [sic] terrestris (“R. Brown in Aiton” [Withering]) A. Nelson, 
Bot. Gaz. 52; 264. 1911. 

Radicula terrestris (“R. Brown in Aiton” [Withering]) Wooton et Stand- 
ley, Contr. U. S. Natl. Herb. 19: 284. 1915. 


Summer, fall, or winter annual, occasionally biennial or short-lived per¬ 
ennial stems (1)3-10(14) dm. long, erect, rarely decumbent or prostrate, 
single or much branched from the base, glabi’ous throughout or sparingly 
to densely hirsute below and becoming sparingly hirsute to glabrous above; 
basal and lower cauline leaves short-petiolate to sessile, slightly auriculate 


and clasping or non-auriculate and non-clasping. 


oblong 


to oblanceolatc. 


(4)6-20(30) cm. long, 1-5(8) cm. wide, both surfaces glabrous or sparingly 
to densely hirsute, the margins irregularly serrate, incised, deeply cleft, 
repand, or variously pinnate-divided, the apex narrowly to broadly acute 
or somewhat attenuate; racemes terminal and axillary, ca. 0.3-2 dm. long, 
forming after stem elongation, the oldest siliejues therefore on the lower 
portion of the terminal raceme; pedicels 1.9-13.8 mm. long, glabrous to 
sparingly hirsute, slightly to strongly recurved, divergent, or ascending; 
sepals ovate to oblong, 1.2-2.5 mm. long, 0.4-1.4 mm. wide, flat to somewhat 
saccate, caducous in fruit; petals oblong to broadly spatulatc, 0.8-3.5 mm. 
long, 0.5-2.2 mm. wide, shorter than or ef|ual to the sepals or occasionally 
longer than the sepals; siliques globose, subglobose, oblong, ellipsoid, or 
short- to elongate-cylindrical, straight to somewhat curved upward and in¬ 
ward toward the raceme axis, acute to obtuse below, not at all to slightly 
tapering, or becoming clavate toward the apex, 2.2-14 mm. long, 0.8-3.7 
mm. wide, ca. 1-8 times as long as wide, ca. 0.2-2 times as long as the pedi¬ 
cels, the valves smooth, glabrous; replum narrowly elongate-oblong, ellip¬ 
tic, or circular in outline, sometimes twisted, the margin concave, straight, 
or strongly convex and glabrous; style 0.2-1.2 mm. long, ca. 1-3(5) mm. 


v/ide in fruit, straight throughout, mostly abruptly attached to the trun¬ 
cate, obtuse, or acute silique apex; stigma expanded or unexpanded in fruit; 
seeds regularly cordiform, 0.5-0.9 mm. long, ca. 20-80 per silique, the sur¬ 
face brown to reddish-brown, colliculatc; flowering and fruiting Mav-October. 

f (._J L_ ' 

Rorippa palustris is extremely variable, especially in leaf lobing and tex¬ 
ture, fruit size and shape, pedicel length and position, and trichome dis¬ 
tribution. It is distinctive in that it is the only native North American Ro- 
rippa that combines bivalved siliques, erect growth, and terminal and lateral 
racemes formed after the stem has elongated. Two possible exceptions to 


the growth feature are found in R. pinnata and R. intermedia of Mexico 
and Central America. In thi.s chai’acter R. 




\s merge, via var. 


fernoldicma, with it.s clo.sest relative. R. eurvipes var. integra, in the Rocky 
Mountain.s of we.stern Montana. Variety integra grow.s erect or somewhat 
d('cumbent and forms its racemes after the stem has partially elongated. 
It is a somewhat delicate plant, whereas R. 



is a stout. 



stemmed, sturdy, and often very tall plant with coarse, heavy foliage and is 
taller than anv other native North American species. 


Because R. palustris is extremely variable, ix'cent North American ac¬ 
counts of it have differed. Some recognize one species, under the name R. 

■is or R. islandica. with two or more varieties (e.g. Marie-Victorin, 
19110: Deam. 1940: Fernald, 1940, 1950: Gleason, 1952: Gleason & Cronquist, 
1903: Hitchcock & Cronquist, 1904: Steyermark, 1903): others recognize two, 
a glabrous one, K. palustris or R. islandica, and a hirsute one, R. hispida 
(e.g., Fernald, 192H: Abrams, 1944: Harrington, 1954: Hulten, 1945: Jones 


& Fuller, 1955: Jones, 1963: Kearney & Peebles. 1951: Mason, 1957). I re- 

■is as one highly polymorphic species as did Rutters and 


gard R. 



Abbe (1940) and have sorted the comp'.ex into several morphological and 
g('ographical segregates. By usin.g both the subspecific and varietal ranks. 


1 attempt to portray levels of morpholo,gical 
segregation. 



y and geographical 


Jonsell (1968) 



the taxonomic distinctions and elucidated the 


nomenclature for R. palustris and R. islandica, concluding that the two ai'c 
separate species. Table 1 gives the major characteristics of these taxa in 
northwestern Europe as summarized from his work. 

Rorippa islandica occurs in coastal southern Greenland, Iceland, northern 
Norway, and the British Isles: in the Alps and Pyrenees: and along some 
lar.ge Russian and Siberian rivers. Jonsell (1968) gives an illustration of the 
plant (fi.g. 6, p. 55) and a map of its distribution (fi.g. 7, p. 56). 

Rorippa islandica is not known from the North American continent. A 
specimen from Anticosti Island {Marie-Victorin t?- R()lland (h’rmai77 27265, 
GH, PH!, WIS!: fig. 8, p. 14 in Marie-Victorin. 1930: fig. 2, p. 229 in Fas.sett, 
1940) is verv similar to European R. islaaidica. Jonsell (1968) noted that its 
habit, flower size, and foliage suggested European R. islandica but that th(' 

leaflets were more dissected and the petioles possessed distinct basal aur¬ 
icles. He concluded it was separate from R. islandica. The Anticosti speci¬ 
men is a delicate, decumbent plant with the oldest siliques on lower axillary 
racemes: a terminal raceme is absent: and the stigma is unexpanded in 
fruit. In these characters it is distinct from North American R. 



but 



resembles R. truncala 





ring from it in 




‘Ker 


siliques on somewhat longer 





s identitv is doubtful but 


it may be a variant of R. islandica from Europe or of R, truncaia and its 
relatives. 

As Jonsell (1968) explained, the basionym of R. 



IS 



imn 


islandicum Oeder (Flora Danica 3: pi. no. 409. 1768). He staled that this 
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TABLE 1. CHARACTERISTICS SEPARATING RORIPPA PALUSTRIS 

AND RORIPPA ISLANDICA. 


Character 

71. pabisfris 

K. islandica 

Cliromosomes 

tetraploid {In 32) 

diploid (2/7~16) 

Sepal length 

long (ca. 1.4-2.4) 

short (ca, 1.2-1.7) 

In mm. 



Petal length 

long (ca. 1.5-2.6) 

short (ca. 1-1.7) 

i n m m . 



Pollen grain. 

ca. 23-27 

ca. 18-23 

equatorial 



diameter in 



microns 



Silique length 

not longer than twice the length 

about twice the length of the 

in relation to 

of the pedicels 

pedicels 

pedicel length 



Base of silique 

widens only gradually from the 

wddens more abruptly from the 


point of attachment; valves do 

point of attachment; valves reach 


not reach fully down to the 

down to the pedicel, therefore 


pedicel, therefore separated by 

separated by a sterile portion of 


a sterile portion of the silique 

the silique not longer than ca. 


usually ca. 0.2-0. 3 (0.5) mm. 

0,1 mm. 


long 


Valve texture 

thick and firm 

thin and transparent 

Petioles of 

distinctly winged and with auri- 

inconspicuously winged and without 

middle cauline 

clcs, making the leaves appear 

auricles, making the leaves appear 

leaves 

sessile 

stalked 

Stems 

erect 

prostrate 


illustration shows many features distinguishing R. islandica from R. palus- 
tris; he did not elaborate on these. The plant shown is from Iceland where 
Oeder obtained seeds collected by Koenig during 1764-65. In Copenhagen, 
plants were grown from these seeds, and Oeder’s plate apparently was pre¬ 
pared from one of these plants. Jonsell found no herbarium specimens con¬ 
nected with Oeder’s plate. 

References to R. islandica in my papers (Stuckey, 1966a, 1966b, 1966c) 
should be referred to R. palustris. 

Key to Subspecies of Rorippa palustris 

1. Leaves hirsute on the lower surface; stems hirsute usually up to the 
terminal raceme.20. iv. subsp. hispida 

1. Leaves glabrous on the lower surface; stems glabrous or sparingly 
hirsute below (2) 

2. Plants short, mostly 1-4 dm., often with a purplish cast to the stem 
and foliage; stems slender, mostly under 3 mm. in diameter; leaves 
thin-textured.20. i. subsp. palustris 

































2. Plants tail, mostly over 4 dm., often with a reddish east to the stem 
and foliage; stems thick, mostly over 3 mm. in diameter; leaves 
thick-textured (3) 

s mostly longer than 7 mm.; stigma unexpanded in fiiiit. . . . 



. 20. ii. s 



Siliques 



shorter than 7 mm.; stigma ex 



01 



in 



20. iii. 



glabra 





20i. ItORlPPA PALUSTRIS (Tminaeus) Besser s 

Plants delicate, mostly 1-4 dm. tall, entirely glabrous except occasionally 
hirsute on the upper surface of the leaves; stems slender, mostly under 
3 mm. in diameter; petals 1.3-2.5 mm. long, shorter than the sepals: pedicels 



\s e 



or eloneate-cvli 


4.8-9 mm. long, mostly divergent; 

4-8.7 mm. long. 1-2.7 mm. wide; stigma strongly expanded in fruit 


Key to Varieties of Subspecies palustris 
1. Ajic'x of basal leaves obtuse with angle of ca. 



middle cauline loaves with angle of ca. 
l)ointi'd at the apex. 



n 


’)80"-120', apex of 
)()0'’-120'"; silif|ues acute or 
. . . 20a. var. 



sins 


1. Apex of basal leaves acute with angle of ca. lO^-SORlOd'A; apex of mid- 
dl(' cauline leaves with angle of ca. 30 -00 (70"): siliques obtuse at the 


apex 


20b. \'ar. irilUanisii 


20a. RORIPPA PALUSTRIS (lannaeus) Ih'sser subsp. PALUSTRIS var. 

PALUSTRIS 

ILLUSTRATIONS: Butcher (1901, p. 330, no. 223), portion of plant, flowei-, 
siliciue. seed, as R. islaitdica: Clapham, Tutin. and Warburg (1902, p. 173, 
fi.g. 23, B), siliciue, as R. islavdica: Jonsell (19()8, plate V. tig. B), photograph 
of sili(|U(’s; .Jonsell (1908. plate V, fig. E. E), photographs of entire plants. 

The typical variety is a short, slender-stemmed thin-leaved 
ellipsoid or elongate-cylindrical siliques somewhat 
and a style with a strongly expanded stigma. 

Synonymy for the nomenclaturally tyi)ical subspecies and vai’iety is given 
before' the species description. 





neai‘ 



apex. 


Fernald (1928) was doubtful whether var. inilnstris [his R. 



is 


native in eastern North America. On the basis of the specimens he citc'd 
(except Maria Victorin and RoUand-Gcrmaii 27265, GH, PIl, WIS), we agree 
on the concept of this taxon. Plants from the vicinity of New York, the Dela¬ 
ware River valley, and the Washington, D.C., area, usually from waste 
places, probably are introductions from Europe'. Plants of upper and central 
New York and New England coming primaiily from river banks and lake 

istward from those of the 
wc'stern part of the continent. Specimens from Alberta and Saskatchewan 
have the upper leaf surface sj^aringly hirsute, like var. 
aspect of introgression between these varieties. 


shores may be native populations extending e: 



one 
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The typical variety of R. palustris occurs throughout Europe except in the 
Mediterranean region (Jonsell, 1968). It is absent from Iceland, the type 
locality of R. islandica. 

DISTRIBUTION; NORTHERN NORTH AMERICA: Map 15. NORTH¬ 
WESTERN EUROPE: Hulten (1950, p. 237, map 925), as R. islandica-, Jon- 
scll (1968, p. 67, fig. 8). 

20b. RORIPPA PALUSTRIS (Linnaeus) Besser subsp. PALUSTRIS var. 

WILLIAMSII (Britton) Hulten, FI. Alaska & Yukon 5; (Lunds Univ. 
Arssk. 11. Sect. 2. 41;) 828. 1945. 

Rorippa williainsii Britton, Bull. N. Y. Bot. Card. 2: 171. 1901. (Holo- 
type; CANADA; YUKON: Near mouth of Bonanza Creek, 18 Jun 
1899, R. S. Williams s.n., NY! Photo at MICH! OS!) 

Radicula williamsii (Britton) Heller, Muhlenbergia 7: 124. 1912. 
Nasturtium williamsii (Britton) Standley, Field Mus. Publ. Bot. [Field- 
iana Bot.] 8: 312. 1931. 

The range of var. toilliamsii extends from unglaciated central Alaska onto 
glaciated northern Alaska, across the Yukon and Mackenzie to Churchill, 
Manitoba. The variety is absent from glaciated southeastern Alaska. A few 
specimens at US from eastern Asia are similar to this variety. 
DISTRIBUTION: Map 15. 

20. ii. RORIPPA PALUSTRIS (Linnaeus) Besser subsp. OCCIDENTALIS 

(S. Watson in Gray) Abrams, Ill. FI. Pacific States 2: 278. 1944. 
Nasturtium terrestre [(Withering)] R. Brown in Aiton var. occiden- 
tale S. Watson in Gray, Syn. FI. 1: 148. 1895. (“Shumagin Islands, 
Alaska, Dali, to Brit. Columbia, Lyall, Macoun, and the Lower 
Columbia Valley, Hall, Suksdorf, Howell." Lectotype: ALASKA: 
Popoff Strait, Shumagin I[slan]ds, 15 Oct 1873, W. T. Dali s.n., 
GH!) 

Roripa [sic] pacifica Howell, FI. N. W. Am. 1; 40. 1897. [Based on 
Nasturtium terrestre [(Withering)] R. Brown in Aiton var. ocef- 
dentale S. Watson in Gray] 

Radicula pacifica (Howell) Greene, Leaf!. Bot. Obs. & Crit. 1: 114. 
1905. 

Rorippa palustris (Linnaeus) Besser var. pacifica (Howell) G. N. 

Jones, Univ. Wash. Publ. Biol. 5; 161. 1936. 

Rorippa islandica (Oeder ex Murray) Borbas var. occidentalis (S. 
Watson in Gray) Butters ct Abbe, Rhodora 42: 27. 1940. 

Plants stout, mostly 4-10(14) dm. tall, entirely glabrous; stems thick, 
mostly over 3 mm. in diameter; petals 1.2-3.5 mm. long, equal to or slightly 
longer than the sepals; pedicels (4.5)6-11(13.8) mm. long; siliques elongate- 
cylindrical, (6.2)7-14 mm. long, 1.6-3.7 mm. wide; stigma unexpanded in 
fruit. 


Key to Varieties of Subspecies occidetitalis 

1. Siliques straight, not at all or slightly tapering ui)ward with apex acute 

to obtuse; pedicels ascending or occasionally divei'gent. 

.20c. var. occidcntalis 


1. Siliques curved upward, becoming clavate upward with apex obtuse to 


ti'imcate; pedicels divergent or somewhat recur\ed. 


20d. var. clnvaia 


20 ( 


KORIPPA PAI.USTRIS (Linnaeus) Besser subsp. OCCIDENTALIS (S. 
Watson in A. Gi-ay) Abrams var. OCCIDENTAIJS 


ILLUSTRATION: Anderson (1959, p. 


275. fio 


^ " 


silique, seed, leaf 


poor! 

Variety occidentaiis is known from two regions of western North America. 
The first extends from northern Idaho (one of the centers of morphological 
divei’sity) to th(' California mountains, the lower Colorado River valley, the 
Rio Grande valley, and Mexico City. Some specimens from the (.’alifornia 
coast are somewhat transitional toward var. clavaia in the slightly longer, 
more upeurved siliques tending to be more obtuse at the apex. The iiedicels 


are more divergent—often at right angles to the axis. 

The second region is coastal Alaska where plants are shorter (up to ca. 
4 dm. in contiast to those of the first region, which reach over 7 dm.) and 
the siliques are mostly obtuse at the apex. 

DISTRIBUTION: Map 1.5. 


20d. RORIPPA PALUSTRIS (Linnaeus) Besser subsp. OCCIDENTALIS (S. 

Watson in Gray) Abrams var. elavata (Rydberg) Stuckey, comb, 
nov. 

Roripa [sicl clavaia Rydberg, Bull. Torrey Club 29: 235. 1902. (Holo- 
type: WASHINGTON: Chelis Co.: [Gray's Harbor Co.]: Hoquiam, 


29 .lun 1897, F. H. Lamb 1221, NY! Isotypes, 
of PH specimen at MICH! OS!) 



! PH! US! Photo 


Radicida clavaia (Rydberg) Macoun, Ottawa Nat. 20: 142. 190(i. 

Nastiirlmvi clavatnm (Rydberg) Standley, Field Mus. Pub. Bot. [Field- 
iana Bot.] 8: 312. 1931. 

The curved siliques gradually widening apically are distinctive. The ulti¬ 
mate in silique length (ca. 14 mm.) is reached in var. clavaia. This variety 
gi'ows in coastal southeastern Alaska south to western Washington, and 
along the lower Columbia River. 

I grew plants of var. occidcuialis from California (Pichl 631136, MICH) 
and var. clavaia from Oregon (Siuckcn 1926A) under similar conditions in 
the greenhouse: the distinguishing characters were retained. 


20. iii. RORIPPA PALUSTRIS (Linnaeus) Besser s 



Sehulz) Stuckey, comb. nov. 
Nasiurliuvi palusirc (“Leysser’ 


glabra (0. E. 


Linnaeus]) A. P. DcCandolle 


subsp. hispidum (Desvaux) ‘‘Fischer et Meyer” [O. E. 
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var. glabra O. E. Schulz, Symb. Antill. 3. 516. 1903.(“Hab[itat] in 
Cuba; Wright n. 1862.” Holotype: CUBA: [ORIENTE]; [Without 
locality], 1860-1864, C. Wright 1862, presumably at B. Isotypes, GH! 
MO! Photo of MO specimen at MICH! OS!) 

Radicula glabra (O. E. Schultz [sic] Britton, Torreya 6: 30. 1906. 
Roripa [sic] terristris [sic] (“R. Brown in Aiton” [Withering]) A. 
Nelson var. globosa A. Nelson, Bot. Gaz. 52: 264. 1911. (“Macbride 
275 is typical . . .; also by Aven Nelson, Head of Wood's Creek, 
Albany Co., Wyoming, August 1910.” Lectotype: IDAHO: Canyon 
Co.: Swampy land, Falk’s Store, 22 Jun 1910, J. Francis McBride 
275, US! Photo at MICH! OS! Isolectotype, NY! [Since I have not 
seen the specimen that A. Nelson apparently had (presumably at 
RM), I am selecting the specimen at US as the lectotype. A 
duplicate at MO! is hirsute on the lower surface of the leaves and 
belongs to Rorippa palustris subsp. hispida var. hispida.]) 

Plants stout, mostly 4-10 dm. tall; stems thick, mostly over 3 mm. in 
diameter, glabrous to sparingly hirsute below, glabrous above; leaves 
glabrous on the lower surface, sparingly hirsute to glabrous on the upper 
surface; petals 0.8-2 mm. long, equal to or shorter than the sepals; pedicels 
(1.9)2.7-5.5(7.6) mm. long; siliques globose, subglobose, oblong, short- to 
elongate-cylindrical, (0.8)1.2-3.4 mm. wide. 

Key to Varieties of Subspecies glabra 

1. Stigma expanded in fruit; replum margin concave, becoming twisted 
with age and upon drying (except in var. dictyoia) (2) 

1. Stigma unexpanded in fruit; replum margin straight or convex, remain¬ 
ing flat with age and upon drying (3) 

2. Siliques mostly elongate-cylindrical, straight throughout, (3.8) 4.7-7 
mm. long; basal and lower cauline leaves sinuate-lobed or unlobed 
with irregularly serrate margins; upper cauline leaves glabrous on 

the upper surface; pedicels divergent to ascending. 

.20f. var. dictyota 

2. Siliques mostly short-cylindrical, constricted at the center, 2.5-4.3(5.6) 
mm. long; basal and lower cauline leaves lacininate or pinnate- 
divided; upper cauline leaves hirsute on the upper surface; pedicels 

divergent to slightly recurved.20g. var. Jernaldiana 

3. Siliques globose to subglobose, 2.2-4 mm. long; cauline leaves usually 
sparingly hirsute on the upper surface; pedicels divergent to ascending. 

.20e. var. glabra 

3. Siliques oblong or elongate-cylindrical, 4.7-7 mm. long; cauline leaves 
glabrous or sparingly hirsute only on the midrib on the upper surface; 
pedicels divergent to strongly recurved (4) 

4. Pedicels divergent; siliques as wide at the apex as at the base. . 

.20h. var. glabrata 

4. Pedieels strongly recurved; siliques usually wider at the apex than at 
the base.20i. var. cernua 
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20t'. RORIPPA PALUSTRIS (Linnaeus) Besscr subsp. GLABRA (0. E. 

Sehulz) Stuckev var. GLABRA 

ILLUSTRATION: Fernald (1940, opposite p. 261, pi. 605, fig. 3), photograph 
of silique. 

Plants of var. glabra are similar in having globose to subgloboso siliques, 
an unexiianded stigma, mostly divergent pedicels, and the upper leaf sur¬ 
face glabrous to sparingly hirsute, but genetically and evolutionarily they 
may have different origins. Specimens from southern Idaho, Utah, and 
nortlK'rn New Mexico are similar (except for trichome distribution) to var. 
hispida. the only other R. palustris segregate growing there. These glabrous 
plants and var. hispida appai’ently grow togcthei’ west of the Continental 
Divide. East of the Divide (except in Montana) such glabrous plants are 
not known. Variety glabra may be isolated from var. hispida in the Glacier 
National Park area of Montana whc're the latter appears to be rare or 
absent. A few plants from western Montana and northern Idaho look like 
var. fcrualdiana but have the short fruit and unexpanded stigma of var. 
glabra. All Cuban specimens of R. pahistris belong to var. glabra; the occur¬ 
rence and disjunction tlicre are difficult to explain; It is unlikely that plants 
would have been introduced from the central Rocky Mountains. Wright’s 
collection of ca. I860 is an old one; certainly at that period, when the Rocky 
Mountains were little explored, there would have been slight chance of an 
inland United States plant being brought to Cuba. 

DISTRIBUTION; Map 16; 20-S 


20f. RORIPPA PALUSTRIS (Linnaeus) Bes.ser 



GLABRA (0. E 


Schulz) Stuckey var. dictyota (Greene) Stuckey, comb. nov. 

Nasturiinvi dictyoium Greene, FI. Franciscana 2; 268. 1891. (Holotype; 
CALIFORNIA: [Pi’obably Solano Co.]: Grand Island, Lower Sacra¬ 
mento River, 17 Sep 1891, W. Jepson s.n., ND-G 5136!) 

Roripa [sic] dichjota (Greene) Greene, Man. Bot. San Francisco Bay 
20. 1894. 

Radicula dictyota (Greene) Gi-eene, Leaf!. Bot. Obs. & Crit. 1: 113. 
1905. 

V^ariety dictyota is distinctive in being glabrous and in having I’ather long 
fruits, ascending pedicels, and a much-branched often extremely hard, 
stout, and sturdy stem. It is unique in having leaves either unlobed (though 
irregularly serrate) or regularly sinuate-lobed. I found it to be common in 
the lower Columbia River valley. Seeds from unlobed-leaved plants pro¬ 
duced plants with unlobed leaves, and those from lobed-leaved plants pi’o- 
duced idants with lobed leaves. No other morphological features to separate 
plants of the leaf types could be found. Furthermore, they have the same 
range. The plants are morphologically diverse in northern Idaho and western 
Montana, as shown by the few specimens from Idaho and some of the plants 
of my mass collection 1S87 from Montana. Introgression of var. dictyota 
with var. clavala may occur; two collections of the latter, from Gray’s 
Harbor County, Washington, (Heller 4015, US) and from Juneau, Alaska. 
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(Anderson 469, NY) have the unlobed, irregularly serrate-margincd leaves 
of var. dictyota. 

Jcpson’s specimen (ND-G 5136), the holotypc and only collection of this 
variety from the Lower Sacramento River in California, is a very stout, 
branched individual having a few badly withered leaves. Its fruits and 
pedicels match perfectly the Leiberg specimens from Idaho. Whether var. 
dictyota has a natural range from the Columbia River to the Sacramento 
Valley is unknown. This distribution is likely since some segregates of 
R. curvisiliqua extend from the lower Columbia to the Central Valley of 
California. Variety dictyota may also represent an introduction into the 
San Francisco area. 

DISTRIBUTION: Map 16; 20-T. 

20g. RORIPPA PALUSTRIS (Linnaeus) Besser subsp. GLABRA (0. E. 

Schulz) Stuckey var. fernaldiana (Butters et Abbe) Stuckey, comb, 
nov. 

Rorippa islandica (Oeder ex Murray) Borbas var. fernaldiana Butters 
et Abbe, Rhodora 42: 28. 1940. (Holotypc: MAINE; [Aroostook Co.]: 
Wet places about the mouth of Aroostook River, Ft. Fairfield, 6 Jul 
1893, M. L. Fernald s.n., MIN. Isotype NEBC! Photo at MICH! OS!) 

Rorippa palustris (Linnaeus) Besser var. glabrata (Lunell) Marie- 
Victorin f. aquatica Marie-Victorin, Contr. Inst. Bot. Univ. Montreal 
17: 15. 1930. (Holotypc: QUEBEC: Wet shores of Lake Champlain, 
Philipsburg, 10-11 Aug 1923, C. H . Knoiolton s.n., GH.) 

Rorippa islandica (Oeder ex Murray) Borbas subsp. fernaldiana (But¬ 
ters et Abbe) Hulten, Arkiv for Botanik 7: 61. 1968. 

Rorippa palustris (Linnaeus) Besser subsp. fernaldiana (Butters et 
Abbe) Jonsell, Symb. Bot. Upsal. 19: 158. 1968. 

ILLUSTRATIONS: Fassett (1940, p. 229, fig. 4); Fernald (1940, opposite 
p. 26, pi. 605, fig. 2) photograph of siliques; Fernald (1950, p. 715, fig. 1109), 
siliques; Gleason (1952, p. 239), as R. islandica and as var. fernaldiana-. 
Gray (1849a, p. 132, pi. 53, fig. 1-5), flower parts; Hitchcock & Cronquist 
(1964, p. 538), as var. glabrata; Marie-Victorin (1930, p. 14, fig. 8), as 
R. palustris var. glabrata —^probably drawn from one of the intermediates 
between var. fernaldiana and var. glabrata', Marie-Victorin (1947, p. 264), 
as R. palustris var. glabrata-, Mucnscher (1942, p. 272, fig. 50, E-F); Murley 
(1951, p. 72, fig. 20), seed; Pammel & King (1926, p. 166, fig. 90), photograph; 
Pammel & King (1926, p. 464, fig. 298), seed—poor!; Pammel, King & Hay¬ 
den (1930, p. 158, fig. 1, p. 159, fig. 2, p. 160, fig. 3), photographs of rosette 
and plants; Stej^ermark (1963, p. 759, pi. 185, no. 5); Strausbaugh & Core 
(1953, p. 433), as R. islandica. 

Variety fernaldiana is distinct with its short-cylindrical to ellipsoid siliques 
constricted at the center. Because of the constricted fruit, the replum has a 
concave margin and when dry becomes twisted. The expanded stigma is 
usually well developed. In the northern part of the range of var. fernaldiana, 
especially where it overlaps var. hispida, the lower stem and upper leaf 



surface' arc sparingly to quite hirsute. Southward in the United Stall's, away 
from var. hispida, the leaves and stem tend to become glabrous. In this 
character there is apparent introgression between the varieties. 

Earlv eastern North American literature did not distinguish between the 
Isuropean plant and the eastern North American segregates prior to P^ernald 
(lf)2S), Maric-Vietorin (1930), and Butters and Abbe (1940). Thus thei'e has 
been confusion between var. palustri.s and var. jernakUana, not only as 
to distinguishing characters, but also which plants were native and which 
introduced. Britton (1891) wrote that var. hispida was common in eastern 
United Stales, and that “N, palusire is rarely met with and occurs only i 
situations where it has been inti'oduced.” Later, he (1901) wrote of Raripa 
sic I palusiris: “nearly throughout N. Am. . . Apparently nal. from Eur¬ 
ope." Me doubtlessly had plants of both var. pahistris and var. fernaldiana 
in mind. There is no evidence that var. fcnialdiana, although widespi’ead 
and abundant in many artificially disturbed habitats in eastern North 
America, is introduced from Europe. According to Jonsell (in litt., 5 Oct 
1904), var. fcrnakliana has “never been reported from among European 
R. islandica LE- pahistris].'' Two very early specimens from western United 
Slates certainly suggest the plant was not inti'oduced there from Europe or 
even from eastern United States: TEXAS: [Bexar Co.|, San Antonio, Apr 


1853, G. Tiiurbcr s.n. (NY, PH). WYOMING: [Convei'se Co.], mouth of 
Deer Creek, 20 Jul 1842, Fremont s.n. (NY). Furthermore, var. fern 



ana 


merges with var. dictiiota. var. glabra, and var. glabrata in western 



tana, and with var. glabrata in the St. Lawrence River vi 



Variety 


fernaldiana may have originated out of the morphologically diverse complex 
in western Montana. With the Missouri and Platte rivers as avenues 



i 


migration, it moved east until now it is common in the Mississippi valley 
and the Great Lakes area, east to New England. This distribution appears 
to have come about bv both natural and artificial means. There are many 

4 r * 

old (ca. 1830-1800) collections of this variety from eastern United States. 
In those days var. fernaldiana probably was confini'd to naturally disturbed 
areas about ponds and along rivers. However, with more man-created dis¬ 
turbed sites, this plant has very probably spread and beeome more abund¬ 
ant and aggressive in eastern United States. Pammel, King, and Hayden 


(1929, 1930) discussed the behavior and occurrence of this variety in Iowa 
grain fields. In a field study in the Douglas Lake region, of Michigan, I 
showed, by using a differential phylosociological table, that var. fernaldiana 


grows primarily with both introduced and native annual and introduced 
perennial plants in artificially disturbed habitats; in contrast, var. hispida 
grows almost entirely with native perennial plants in naturally disturbed 
habitats such as creek banks and sandy beaches (Stuckey, 196(ia). This 
evidence suggests that man has aided in the spread (and perhaps the 
original introduction) of vai‘. fernaldiana in the Douglas Lake region. Where 
var. fernaldiana is established in disturbed habitats where var. hispida 
grows, hybridization between the two occurs. This is discussed in the sec¬ 
tion on hybridization in R. palustris. 
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The disjunct distribution of var. fernaldiana in Florida leads me to suspect 
that the plants from the southern tip may represent introductions. Collections 
from Puerto Rico, Central America, and Colombia apparently are introduc¬ 
tions, as they often are from roadsides, gardens, or along railroads. 

DISTRIBUTION: Map 16; 20-U. 



20h. RORIPPA PALUSTRIS (Linnaeus) Besser subsp, GLABRA (0. E. 

Schulz) Stuckey var. glabrata (Lunell) Stuckey, comb. nov. 

Rorippa hispida (Dcsvaux) Britton var. glabrata Lunell, Bull. Leeds 
Herb. 2: 6. 1908. (“Stem creeping on the ground. Found near Dun- 
seith, Rolette Co., N[orth] D[akota].’’ Butters and Abbe apparently 
selected a lectotype from Lunell’s collections at MIN, Rhodora 42: 
t.588. 1940. Lectotype: NORTH DAKOTA: Benson Co.: Leeds, 1 Jul 
1907, J. Lunell s.n., MIN 496. Topotypes, Leeds, 1 Jul 1908 & 27 Jun 
1909, both J. Lunell s.n., NY!) 

Rorippa palustris (Linnaeus) Besser var. glabrata (Lunell) Marie- 
Victorin, Contr. Inst. Bot. Univ. Montreal 17: 15. 1930. 

Rorippa islandica (Oeder ex Murray) Borbas var. glabrata (Lunell) 
Butters et Abbe, Rhodora 42: 28. 

ILLUSTRATIONS: Butters & Abbe (1940, opposite p. 25, pi. 588), photo¬ 
graph of lectotype; Hitchcock & Cronquist (1964, p. 538), as var. occidenlale. 

My interpretation of var. glabrata differs from that of Butters and Abbe 
(1940). They interpreted Lunell’s var. glabrata as a nearly glabrous segre¬ 
gate of var. hispida and included in it Nelson’s concept of var. globosa and 
also a specimen from Santa Fe, New Mexico (Heller 3743, MO, MSC, NY, 
OC, US). The New Mexico plant has hirsute lower leaf surfaces and so is 
var. hispida. Fernald (1940) argued he could not maintain var. glabrata 
separate from var. hispida; var. glabrata has not been used since. 

Variety glabrata differs from var. glabra and Nelson’s var. globosa in 
having longer and wider fruits, and leaves rather thick, glossy textured, and 
glabrous on the upper surface (except for sometimes being slightly hirsute 
on the midrib). The photograph of the apparent lectotype selected by But¬ 
ters and Abbe and their descriptions of it closely resemble the topotypes I 
saw in NY. 


Variety glabrata is found in western Montana, where the basal leaves are 
quite large and greatly dissected. The uppermost cauline leaves are oblong 
and mostly entire, a featui'e not met elsewhere in North American R. palus¬ 
tris. In eastern Canada, the basal leaves and lower cauline leaves are less 
divided, often being unlobcd or sinuate and irregularly serrate. The upper¬ 
most cauline leaves here are more lanceolate and are serrate. Specimens 
fi’om the St. Lawrence River valley have the trichome distribution, the more 
slender silique constricted at the center, and the concave replum of var. 
fernaldiana; and the unexpanded stigma, glossy thick-textured glabrous 
leaves, and somewhat longer fruits of var. glabrata. They are indicated by 
“half circles” on map 16. Maric-Victorin’s (1930) concept of R. palustj'is 
var. glabrata was founded on these intermediate plants. He misinterpreted 
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an isotypo of Rydberg’s R. iniegra, took up this epithet in varietal rank 
under R. obtusa, and applied this name to some of the St. Lawrence plants. 
Fernald (1950) then included Marie-Victorin’s R. obiusa var. iniegra as a 
valid member of the eastern North American flora. 

DISTRIBUTION: Map 16; 22-V. 


20i. RORIPPA PALUSTRIS (Linnaeus) Besser 



GLABRA (O. E. 



Stuckey var. cermia (Nuttall in Torrey et Gray) Stuckey. 


comb. nov. 

Naslurtiuni cernuum Nuttall in Torrey et Gray, FI. N. Am. 1: 74. 1838. 
(“Ponds of Wappatoo [SauviesI Island at the junction of the Wahla- 
met [River] with the Oregon [River].’’ Holotype: OREGON: [Mult¬ 
nomah Co.]: Wappatoo Island, [ca. 1834, fide Pennell (Bartonia 18: 36. 
1936), Thomas NuttaU s.?;.], BM. Photo no. BM 2126, GH! PH! Isotype, 
PH! [The specimen was originally labeled “Nasturtium ''cernuum 
N. amphibium affin.’’] 

Variety eernua is very similar to var. gUibraia, except that it is uni(|ue 
in its strongly recurved pedicels and very thick silique usually wider at the 
apex than the base. It occurs sparingly in northwestern United States and 
British Columbia but is more common in coastal Alaska, especially in the 
Aleutians. Collections from BanlT, Alberta, and from Field. British Columbia, 
have siliciues and basal leaves more nearly like those of var. glabrata of 
that region, but the pedicels are somewhat to rather strongly recurved. 
These collections are transitional between the varieties; they are designated 
as “open stars” on map 16. The var. eernua also intergrades wdth var. 
clavata in that some siliques, usually long for var. eernua, are quite clavate 
at the apex, and the pedicels are more nearly at right angles to the axis. 
A eollection (Anderson 6266, PH) from Juneau, Alaska, represents this con¬ 
dition. 

In a footnote in Watson’s (1895) treatment of th(' genus. N. cernuum was 
cited as a synonym of R. curvisiliqua. All author.s since have copied this 
error. That N. cernuum has recurved pedicels is evidence it does not belong 
to R. curidsiliqna. because the latter is one of the few species com¬ 
plexes in which such pedicels are not developed. Examination of both an 
isotype and a photograph of the holotype leaves no doubt that Nuttall de¬ 
scribed a plant with strongly recurved pedicels and a short thick fruit wider 
towai’d the apex. The type does differ somew'hat from Alaskan specimens 
in having leaves more deeply divided and less thick; in these features it 
tends to approach var. elai'aia. 

DISTRIBUTION: Map 16; 22-W. 


20. iv. RORIPPA PALUSTRIS (Linnaeus) Besser subsp. HISPIDA (Des- 

vaux) Jonsell, Symb. Bot. Upsal. 19: 159. 1968. 

Brachilobus [sic] hispidus Desvaux, Jour. Bot. 3: 183. 1814. (“Hab- 
[itat] in Pennsylvania. Je n’ai observe cette plante quo dans 
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I’herbier de M. de Boauvois.” Type not seen.) 

Sisymbrium hispidum (Dcsvaux) Poiret in Lamarck, Encyc. Suppl. 
5: 161. 1817. 

Nasturtium, hispidum (Dcsvaux) A. P. DeCandoIle, Syst. Nat. 2: 202. 
1821. 

Nasturtium palustre R hispidum Fischer et Meyer, Ind. Sem. Hort. 
Petrop. 3: 41. 1837. [Fischer ct Meyer do not cite any author for 
their epithet. Presumably it is based on Desvaux.] 

Nasturtium palustre (“Leysser” [Linnaeus]) A. P. DeCandoIle var. 

hispidum (Dcsvaux) Gray, Man. ed. 2. 30. 1856. 

Cardamine palustris (“Leysser” [Linnaeus]) O. Kuntze ^ 

(“A. P. DeCandoIle” [Desvaux]) “Fischer et Meyer” [0. Kuntze], 
Rev. Gen. 1: 25. 1891. 



llcmjxi [sic] 
1894. 



(Desvaux) Britton, Mem. Toney Club 5; 169. 


Roripa [sic] palustris [(Linnaeus) Besser var.] hispida (Desvaux) 
Rydberg, Bot. Surv. Neb. 3: 26. 1894; reprint, Contr. U. S. Natl. 
Herb. 3: 149. 1895. 

Nasturtium terrestre (Withering) R. Brown in Alton var. hispidum 
(Fischer et Meyer) B. L. Robinson in Gray, Syn. FI. N. Am. 1: 
148. 1895. 

Nasturtium palustre (“Lojusser” [Linnaeus]) A. P. DeCandoIle 
subsp. hispidum (Desvaux) “Fischer et Meyer” [O. E. Schulz], 
Symb. Antill. 3: 515. 1903. 

Radicula hispida (Desvaux) Britton, Torreya 6: 30. 1906. 

Radicula palustris (Pollich) Moench var. hispida (Desvaux) B. L. 
Robinson, Rhodora 10: 32. 1908. 

Roripa [sic] terrestris (“R. Brown in Aiton” [Withering]) A. Nelson 
[var.] hispida (Desvaux) A. Nelson, Bot. Gaz. 52; 264. 1911. 
Nasturthim hispidum (Dcsvaux) A. P. DeCandolh' f. geuuinum N. 

Busch, FI. Sib. et Orient. Extr. 15: 207. 1915. 

Rorippa palustris (Linnaeus) Besser var. hispida (Desvaux) Ryd¬ 
berg f. inundata Marie-Victorin, Contr. Inst. Bot. Univ. Montreal 
17: 16. 1930. (Holotype: MAINE [Penobscot Co.]: Gravelly shores, 
Piscataquis River Valley, Foxcroft, 5 Sep 1894, M. L. Fernald 
s.n., GH. Isotype, NEBC! Photo at MICH! OS!) 

Rorippa islandica (Oeder ex Murray) Borbas var. hispida (Desvaux) 
Butters et Abbe, Rhodora 42: 26. 1940. 

Plants stout, 4-10 dm. tall, stems thick, mostly over 3 mm. in diameter, 
densely to sparingly hirsute below, becoming sparingly hirsute to glabrous 
above; leaves hirsute on both surfaces; petals shorter or longer than the 
sepals; stigma usually uncxpancled. 


Key to Varieties of Subspecies hispida 

1. Siliques globose to subglobosc, (2.2)2.6-5(6.7) mm. long, 1.3-2.6(3.1) mm. 
wide, ca. 1-2 times as long as wide; replum circular to elliptic in outline; 


IK'tals 1-1.5(2) mm. podiccl.s 2.7-5.5(8.fi) mm. long, usually divcr- 

gonl to asftmdin.g; stem usually densely hirsute below. . 20j. var. hispida 


1. Silic|ues elon,gate-cylindrical, (3)5.2-7.8(8.5) mm. 


Ion" 




(1.4)2.1-3.1 mm. 


wide, ca. 2 or more limes as long as wide: replum oblong in outline; 
petals 1.5-2(2.8) mm. lon.g (if silicpies le.s.s than 5 mm. long, then petals 
1.7-2.5 mm. long); pedicels (3.8)4.2-7.8(12) mm. long, usually divergent 


to recurved; stem usually sparingly hirsute below. 


2()k. var. eloripata 


20j. ROKIPPA PALUSTKIS (Linnaeus) Besser subsp. HISPIDA (Desvaux) 

Jonsell var. HISPIDA 

ILI.USTRATIONS: Abrams (1944, p. 281, fig. 2028); Britton & Brown (1897, 


p. 125 


fig- 


1718; 1913, p. 101, fig. 2031); Fas.sctt 



p. 229. fig. 1. 3); Fer- 


nald (1940, opposite p. 2(il, pi. ()()5, fig. 4-8), photographs of siliQues; Fernald 

(1952, p. 239), as var. hispida: 



p. 715, tig. 1110), siliques; Gleason 


Hitcheock & Croncjuist (1964, p. 538), as var. hispida: Maric-Victorin (1947, 
p. 204). as var. hispida. 

Globose to subglobose siliques, slender style with an unexpanded stigma 
in fruit, and the basal and cauline leaves hirsute on the lower surface dis- 
tin.guish var. hispida. In eastern United States, particularly Wisconsin and 
Michigan, the stigmas are often somewhat expanded in fruit, perhaps 
through introgression from var. fernaldiana. In the southern Rocky Moun¬ 
tains, w'here var. hispida grow’s in the absence of var. fcriuddiana, the stig¬ 
ma is definitely imexpanded. I previously pointed out distinctions betw^een 
the two varieties (Stuckey, 1900a). 

Variety hispida, common in the Rocky Mountains, becomes scattered 
southward to Dona Ana County, New Mexico, and w'eslward to northeastern 
California and southern Oregon. I have not seen specimens forming the basis 
for attributin,g this entity to Arizona (Kearney and Peebles, 1951) and to 
the Sonoran Desert (Shreve and Wiggins, 1904). In eastern United States, var. 


hispida is almost confined to noi'th of the southern limit of Wisconsin .glacia¬ 
tion. Contrary to eastern North American manuals (Fernald. 1950; Gleason, 
1952), var. hispida does not grow as far south as Plorida and Texas. It is evi¬ 
dent. from Fernald’s annotations on specimens at GH, he did not know the 
dilTerences between var. hispida and var. jernaldiana. All specimens seen 
from Floi'ida, Missouri. West Virginia, and Texas, misidentified as var. hispi¬ 
da, are var. fcrnaldiana. Steyermark’s (19()3) discussion and map of var. his¬ 
pida and his specimens at MO labeled var. hispida should be referi'od to var. 
fenialdiana. The map of var. hispida in Patman and litis (1961) is cori’cct 
except that vouchei’s for LaCrosse and Wood counties are var. fcrnaldiana, 

M ^ 

as are the vouchers for Clermont and Noble counties in Ohio on Easterly's 
map (1904). Records for West Virginia (Strausbaugh and Core. 1953) based 
on specimens at WVA are vai‘. jernaldiana. I have not checked the vouchers 
for Deam's (1940) Indiana map and Jones and Fuller’s (1955) Illinois rec¬ 
ords. These records are probably correct, although Deam lists a Coulter 
collection from Jefferson County, south of the .glacial border. If correctly 
identified it may represent either a migrant from upstream on one of the 
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tributaries of the Ohio River or an introduction. 
DISTRIBUTION: Map 17. 


20k. RORIPPA PALUSTRIS (Linnaeus) Besscr subsp. HISPIDA (Desvaux) 

Jonsell var. elongata Stuckey, var. nov. (Holotype: MONTANA: 
Deer Lodge Co.: Locally common in wet field adjacent to creek bank 
and railroad track along U. S. highway 10, ca. 9 mi s of Deer Lodge, 
ca. 4700 ft [ca. 1410 m], 13 Jul 1963, R. L. Stuckeij 1882, MICH! Fig. 

7. Isotypes to be distributed.) 

Herba annua erecta; siliquis clongato-cylindricis (3)5.2-7.8(8.5) mm. longis, 
(1.4)2.1-3.1 mm. latis; replis elongato-oblongis; petalis 1.5-2(2.8) mm. longis; 
pediccllis (3.8)4.2-7.8(12) mm. longis diversis vel recurvatis; caulibus infra 
vulgo sparse hirsutis. 

ILLUSTRATION: Fig. 7. 

Previous authors (Busch, 1915; Hulten, 1945) treated these plants under a 
combination of the name hispida based on Desvaux’s type. It is evident from 
characters and measurements given by Rydberg (1922) and from his anno¬ 
tations on specimens at NY that he was using the name Radicuia pacifica 
(Howell) Greene for these plants. Howell (1897) pz’oposcd the epithet pacifica 
to replace occidentalis, a name based on a type representing a different 
segregate in R. palustris, when he wanted to raise occidentalis to specific 
rank—thus avoiding creation of a later homonym of Roripa [sic] occiden¬ 
talis (Greene) Greene. 

Variety elongata is characterized by those plants from the Pacific coastal 
United States, across to Montana, North Dakota, and along the Gulf of the 
St. Lawrence. These have siliques over 6 mm. long, mostly equal to the 
length of the divergent to recurved pedicels. Included also are plants very 
similar in fruit size from northwestern Canada. In this area there also occur 
a few plants with siliques much shorter (down to 3 mm.). These short- 
fruited plants differ in several ways from var. hispida: the siliques are cy¬ 
lindrical rather than globose and are on much longer pedicels (ca, 6-12 mm. 
long, ca. 2-4 times as long as the siliques); and the petals are extremely 
long (ca. 1.7-2.5 mm.). They perhaps represent another segregate in R. 
palustris radiating from a center of diversity in Alaska or Asia. Until we 
know more about limits and total ranee of these variations in Alaska and 


eastern Asia, I have temporarily identified these short-fi'uited plants as var. 
elongata. Their localities are designated by “half-solid circles” on map 17. 

Variety hispida occurs sparingly north to Alaska; var. elongata, sparingly 
south into the Rocky Mountains. These rare occurrences of one variety deep 
in the range of the other may be the result of unusual genetic combinations 
in the population, producing a plant with characteristics of the geograph¬ 
ically distant variety. 

Another problem is that several specimens, particularly those from areas 
where var. williamsii occurs in Alaska, have an expanded stigma. Through¬ 
out subsp. hispida, the stigma is unexpanded, except where influenced by 
hybridization and apparent introgression with var. fernaldiana. In Alaska, 
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then, there may be hybridization or introgression between var. elongata and 
var. williavisii. Hulten (1945) cited three specimens he thought to be hy¬ 
brids. I have not seen them. Based on evidence of hybridization in the east¬ 
ern North American segregates of R. palustris, we might expect a hybrid 
plant to combine fruit characters of var. williavisii with trichome characters 
of var. elongata. Thus hirsute plants with an expanded stigma may very 
well be hybrids between these Alaskan inland segregates. That var. william- 
sii and var. elongata have similar-shaped fruits makes detection of hybrids 
more difficult than between taxa of different fruit types (e.g., var. hispida 
X var. fernaldiana or var. hispida X var. palustris). Some Alaskan plants 
I identified and mapped as var. elongata may represent hybrids. The fol¬ 
lowing arc examples of plants with expanded stigmas: ALASKA: Hulten, 
20-22 Aug 1960, US; Laijden 24, US; Midler 1137, 1138, US; Raup 545, US. 
YUKON: Malte 35, US. Only with many more specimens from areas where 
the two grow together and do not grow together, field work, and experimen¬ 
tal crosses can this problem be attacked. Porsild (1951) wrote that “totally 
glabrous and moderately hispid plants may be seen growing side by side.” 
We need population samples from these situations. 

The occurrence of var. elongata in eastern North America requires dis¬ 
cussion. Fernald (1940) reported, under the name R. barbareaefolia, two 
specimens from the Gulf of St. Lawrence that properly arc var. elongata. 
He .stated that this taxon was another one common to the floras of the Gulf 
of St. Lawrence and of the northern Pacific. I have seen duplicates of one 
of the collections he cited (Marie-Victoiin & Roll and-Germain 21439, PH, 
US); Fernald correctly interpreted the plant as being like one of the R. 
palustris segregates of the Pacific Northwest. A collection of this variety 
from Labrador (Waghorne 19, US) matches perfectly a specimen from Wash¬ 
ington, (Sandberg & Leiberg 509, US). 

I grew plants of var. hispida from Michigan (including Stuckey 1068) and 
var. elongata from Montana (Stuckey 1882) under similar greenhouse con¬ 
ditions; characters distinguishing the two were maintained. 

DISTRIBUTION: Map 17. 


HYBRIDIZATION IN RORIPPA PALUSTRIS 

From observation and experimentation on R. palustris var. hispida and 
var. fernaldiana grown at The University of Michigan Biological Station and 
at The University of Michigan Botanical Gardens in 1962, I determined that 
these varieties of R. palustris are self-pollinating and self-fertile. Seeds of 
var. hispida from Burt Lake, Cheboygan County, Michigan (Stuckey 1068) 
and seeds of var. fernaldiana from 4 miles north of Pellston, Emmet County, 
Michigan (Stuckey 1099) were planted in February 1963. By August the 
plants were in flower. I removed the anthers from several flower buds about 
to open on a plant of var. hispida, took off all other young buds and opened 
flowers, transferred pollen from var. fernaldiana to the stigmas of the emas¬ 
culated flowers, and covered the inflorescence with a 4 x 10 cm. fine muslin 
bag fitted with a draw thread to keep out insects and foreign pollen. The 
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ba,u was fc'movcd February 0. 1964; about 60 seeds had formed. These were 
planted in April 1964, and 35 young plants were grown until they flowered 
and fruited in summer 1964. All these F, hybrids were extremely hirsute on 
the lowu'r stems, the lower leaf surface was hirsute, and the pedicels were 


aseendiiyg—distinguishing characters of var. hispida. The fruits were cylin- 
di'ieal and constricted at the middle, and the stigma, although less than in 
some plants of var. jei’valdiana, was somewhat expanded—distinguishing 
charactei’s of var. fernakUana. The hybrid plants, self-fertile, set seed well. 

(Ileason (1952) pointed out that “numerous plants combine some degree of 
pubescence with cylindric fi'uit, or glabrous foliage w'ith short ovoid fruits." 
I discussed plants of the latter type under var. glabra, but this variation 
has not been found in eastern North America. Plants of the former type are 
undoubtedly hybrids between var. hi.spida and var. jcnmldiava. These spe¬ 
cimens, with hirsute lower leaf surfaces and cvlindrical fruits, occur onlv 
in eastern North America mostlv noi'th of the southern limit of Wisconsin 
.glaciation (map 18). where both var. Iii.spida and var. fernaJdiana .grow. 
Where var. hispida (in the Rock.v Mountains) and var. jcrnaldiana (in south¬ 
eastern United States and the lower Mississippi River valley) grow alone, 
pubescent plants with cylindrical fruits are not found. Because plants with 
the same character combination as the known hybrid occur only where both 
parents grow, a hybrid origin for these plants is almost certain. 

Di-. James S. Pringle of the Royal Botanical Gaidens, Hamilton. Ontario, 
called to my attention a population of extremely variable plants of the two 
vai’ieties at Cornwall Lake. Chebovgan County, Michigan. Mr. Chester W. 
Laskowski made a mass collection fi’om this population for me in summei’ 
1964, and later (30 July 1964) we visited the lake and I obtained more spe¬ 
cimens. Plants repre.sentin.g good var. hispida (Stuckey 23S2) and .good var. 
jcrnaldiana (Stuckey 23S3) were abundant, but plants matching the aiJificial 
hybrid were also found (Stuckey 23S4). vSome plants, intermediate between 
parents and hybrid, indicated a h.vbrid swarm. On 4 August 1964, I found 
one plant (Stuckey 2416) at Duncan Bay, Cheboygan County, Michi.gan. like 
my artificial hybrid. It grew with var. hispida (Stuckey 2415) and var. jer- 


naldiana (Stuekey ! 



. From these observations, it appears that when the 


more a,g,gre.ssive and weed.y var. jernaldiana I'eaches disturbed sites where 
var. hispida grows, hybiids may be formed. 

In fall 1964 I planted seeds from the artificial hybi’id and fi’om collections 
2416 and 23S4. Among the F. plants, 73 were from the ailificial hybrid, 32 
were from 2416, and 36 were from 23S4. In the basal rosette stage, the lower 
leaf surfaces of some plants were glabrous, others wei’e exti'emely hirsute, 
and still others possessed varying degi’ees of pubescence. The complete 
spectrum of variation was I'cpresented. Because tliese plants were grown 
in winter under short days when Rorippa does not flower, it was necessary 
to provide artificial light so the.v would receive at least 16 hours of light per 
day. Plants placed directly under the light produced well-formed inflor¬ 
escences and fruits. Plants at some distance fi'om it were stunted and “at- 
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tempted” to flower and fruit—fruits were either poorly formed or not formed. 
Among plants receiving best direct light, fruit size and shape were ex¬ 
tremely variable. The F„ plants of each of the three hybrid groups possessed 
characters of good var. hispida through various intermediates to good var. 
jernaldiana. These plants were not further studied although vouchers exist 
(OS). These observations reveal that when offspring of two plants of sus¬ 
pected hybrid origin from different wild populations are grown, they form 
a scries of variants similar to offspring of a known hybrid. Wild plants com¬ 
bining characters of both varieties arc undoubtedly of hybrid origin. 

Fcrnald (1948a) named a form (f. reptabunda) of R. islandica var. micro- 
carpa. He used the epithet microcarpa in varietal rank for the plant previ¬ 
ously described as var. fernaldiayia (Butters and Abbe, 1940); later, he 
(1948b) corrected this error. I examined the type of this form at GH; it is a 
plant with hirsute lower leaf surfaces and cylindrical fruits with an ex¬ 
panded stigma. It is evidently of hybrid origin between var. hispida and var. 
fernaldiana and therefore should not be retained as a form of var. fernaldi- 
ana but designated a hybrid as follows; RORIPPA PALUSTRIS (Linnaeus) 
Besser subsp. HISPIDA (Desvaux) Jonsell var. HISPIDA x subsp. GLA¬ 
BRA (O. E. Schulz) Stuckey var. FERNALDIANA (Butters ct Abbe) 
Stuckey, or designated as RORIPPA PALUSTRIS (Linnaeus) Besser var. 
X reptabunda (Fernald) Stuckey, hybr. var., comb. nov. 

The synonymy is as follows: 

Roiippa islandica (Oeder ex Murray) Borbas var. microcarpa (Regel) 
Fernald f. reptabunda Fernald, Rhodora 50; 35. 1948. (Holotype; NEW 
HAMPSHIRE: Coos Co.; Muddy shore of Na.sh Stream Bog, Odell, 27 
Aug 1947, A. S. Pease 33162, GH! Isotype, US in part! Photo at MICH! 

OS!) 

Rorippa islandica (Oeder ex Murray) Borbas var. fernaldiana Butters et 
Abbe /. reptabunda (Fernald) Fernald, Rhodora 50: 100. 1948. 

Locations of hybrid plants arc shown in map 18. 

Where the ranges of var. palustris and var. hispida overlap in the Thunder 
Bay District, Ontario, a few plants combine the characters of the varieties. 
These plants have thin dissected leaves with purple cast and a slender pur¬ 
ple stem—characters of var. palustris. The fruits arc globose to subglobose 
(though sometimes stunted); the stigma is unexpanded; and the upper leaf 
surfaces are hirsute—characters of var. hi.’ipida. Because these plants com¬ 
bine characters of the varieties in a manner similar to that of the artificial 
hybrid var. hispida x var. fernaldiana, I conclude that they are also of hy¬ 
brid origin; RORIPPA PALUSTRIS (Linnaeus) Besser subsp. PALUSTRIS 
var. PALUSTRIS X subsp. HISPIDA (Desvaux) Jonsell var. HISPIDA. 
Localities of these plants are shown in map 18. 

A natural first generation hybrid has been reported between R. palustris 
[”R. islandica”] and R. barbareifolia (Mulligan & Porsild, 1968). 


AN INTERPRi;TATrON OF Tl IF DISTRIBUTION OF RORIPPA PALUSTRIS 

I have pointed out that there are areas in western United States where 




Rorippa shows much morphological diversity, either within a species or 
among a group of closely related species. Rorippa pahistris is morpho¬ 
logically diverse in the Rocky Mountains in western Montana, northern Idaho, 
southern British Columbia, and southern Alberta, and fiom there segregates 
radiate. However, this may not be the only center of diversity for R. paius- 
(ris. Possible centers are in Alaska or elsewhere in the Bering Sea I'egion 
and in Asia (see Butters and Abbe, 1940, p. 29, who comment that fruit dis¬ 
tinctions break down in a region between Lake Baikal and the Pacific). The 
nature and location of such possible centers can hardly be discussed because 
I have not seen enough material and have not had field experience there. 
Because R. palustriH is widespread throughout boreal regions, its distribu¬ 
tion has doubtless been modified bv glaciation, which ma\' have obliterated 
any previous center or centers. The centers today may merely be subcentei’s 
which were survivia for various segix'gates during maximum glaciation; 
from these, northern North America may have been repopulatcd. However, 
I think that the Rocky Mountain center of northern United States may be an 
original one. My reasons follow. 

(1) This center has contributed segregates that migrated into and popu¬ 
lated areas far south of the southern limits of glaciation. These areas may 
have become populated when certain segregates in related species were in¬ 
vading and becoming established. A center in Asia or Alaska, moi’e distant, 
would be less likelv to contribute segregates to these areas. 


(2) In the northern Rockies of the United States and southern Canada, 
nearly all the character combinations and therefore nearly all the taxonomic 
entities in North American Rorippa are found, as are plants morphologically 
intermediate and unassignable to any taxon (e.g., MONTANA; Sanders Co., 
Noxon, Stuckey 1S97, MICH). 

(3) That only one segregate is known in western Europe points to an origin 
elsewhere. The var. palustris of Europe is entirely different from other Ro- 
rip])a of that region. A winter annual, it grows singly from a taproot, has 
petals shorter than the sepals, and has short globose anthers; whereas other 
species (except R. istandica) of western Europe, R. amphibia, R. nylvcsiris, 
and R. prosirata, ai'e perennial, spread by roots and stems, have petals 
longer than the sepals, and have elongate anthers. From what wo know 
about evolution in these characters in North American Rorippa, these Euro¬ 
pean species are very different and probably represent another line of evo¬ 
lution. Therefore the origin of European var. palustris ought to be looked for 
in Noi-th America. One specimen of var. pahisiris is known from the Rocky 
Mountain center of diversity. 

(4) Plants most similar morphologically to R. palustris or, in other words 
(based on the reasoning throughout this paper), its closest relatives, are 
in the mountains of western United States. Rorippa curinpes var. integra 
is most similar to R. palusiris, and this variety is also very close to R. cur- 
insiliqiia. Thus the three w'ell-developed centers of diversity in western 
United States are linked together morphologically by a taxon lying geo¬ 
graphically among them. 
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(5) This Rocky Mountain center of diversity, geologically old, has been 
available for plants for millions of years. There have been sufficient time 
and available space for the segregates to come into existence. This area, 
at the southern limit of the continental ice sheet, was partially unglaciatcd, 
thereby providing a survivium for plants during the unfavorable eras of gla¬ 
ciation. 

(6) The general drainage pattern is outward and away from this center 
of diversity. Thus an ideal avenue for migration does exist and has probably 
been a factor in producing the distribution patterns of today, not only in 
R. palustris but also in the varieties of R. curvisiliqua and members of the 
R. ciirvipes complex. In R. palustris, for example, the Columbia River has 
aided the westward spread of var. dictyota and var. cernua\ the Missouri 
and its tributaries and then eventually the Mississippi have aided the east¬ 
ward and southward spread of var. fernaldiana. The Saskatchewan River 
has doubtless aided the eastward movement of var. palustris and probably 
var. glabrata. 

Whereas it seems probable that the segregates in western United States 
and var. jernaldiana in southeastern United States may have spread from 
the Rocky Mountain center at an early time, the segregates to the north 
were apparently influenced by glaciation, and this event has had a marked 
effect on distribution of these segregates. A plausible explanation for dis¬ 
tribution patterns of the northern segregates as related to glaciation was 
advanced by Hulten (1937). 

Upon mapping and comparing distributions of plants of northeastern Asia 
and northwestern North America, Hulten (p. 25) found several centers of 
distribution there. One of his centers in North America is in the state of 
Washington—nearly coincident with two centers of diversity in Rorippa. His 
centers coincide with areas totally or partially unglaciated; he found no 
centers in northern Europe, western Siberia, northeastern America, or be¬ 
tween the Yukon valley and the Great Lake.s—glaciated areas. According 
to Hulten, apparently no plants spread from these latter regions, which were 
covered with ice during maximum Pleistocene glaciation, but rather the 
plants spread over arctic and boreal regions from centei's or refugia [sur- 
vivia] close to the ice, where they possessed a small part of their earlier 
area and survived the severe conditions of maximum glaciation (p. 25). 

With respect to boreal circumpolar plants, among which he included Ro¬ 
rippa palustris (Nasturtium palustre), Hulten assumed that the plants “al¬ 
ready occupied at least the greater part of their present area earlier than 
the maximum glaciation and that this old area was split up into parts sepa¬ 
rated from one another by heavy glaciation or by districts with such severe 
climatic conditions during maximum glaciation that the species concerned 
were exterminated there” (p. 42). Boreal circumpolar plants “were so sensi¬ 
tive to cold that they were able to survive chiefly on the refugia [survivia] 
south of the ice” (p. 118). “Different races of a species must have been 
formed under the influence of the ice” (p. 47). Thus, great diversity of races 
or segregates in boreal circumpolar plants is natural because the glaciated 


area was fillod by radiants fi’om centers isolated from remnants of the old 
area; from these centers different races or segregates spread, completely 
or partially filling the gap between the centers. Hultcn outlined on a northern 
hemisphere map the major elementary areas or refugia [survivia] (p. 119, 
fig. 11). These refugia [survivia] cori'esponded, at least in part, to the cen¬ 
ters he had found and which were referred to earlier. In North America. 
Hultcn had refugia [survivia] in the Aleutian Islands and southern coast of 
Alaska, the Rocky Mountains of northern United States and western Canada, 
the Creat flakes region, and around the mouth of the St. Lawrence River. 

In using Hiilten’s hypothesis, one assumes that the species had a distribu¬ 
tion throughout boreal North America before the last ice age. We may, in- 
de('d, infer fi’om present distribution of subspecies hispida that R. pnlusiris, 
at least in part, was widespread thi’oughout boreal America before glacia¬ 
tion (subsi)ecie.s hispida is found today on unglaciated areas in eastern and 
western North America; between these areas, it is vii’tually confined to gla¬ 
ciated teri’itory). Rorippa palusiris is tremendously variable in the Rocky 
Mountains of northern United States and southern Canada. This region of 
diversity corresponds to one of Hulten’s elementary ai'eas, and we may con- 
c’lude that in it various segregates of North American R, palusiris lived dur¬ 
ing glaciation as the surviving segregates of more widespread pre-glacial 
populations. Very possibly, new segregates aiosc through hybridization in 
the same area and habitats. Although portions of the Rocky Mountains were 
doubtless glaciated during Wisconsin glaciation, Hultcn says that “glacia¬ 
tion was not heavy, and many plants were able to survive there” (p. 52). 

What did R. palusiris do during retreats of the continental glaciers? I 
would regard it as a “plastic species” (Hulten’s term); many of its segre¬ 
gates would move outward from their center, filling available habitats. Thus 
in ('ach area, natural selection apparently operated so that each segregate 
was able to migrate, colonize, and survive further outward from the center 
without the immediate influence of other biotypes. The ultimate, of course, 
is the present distribution of R. palusiris in boreal North America. 

On the whole, Rorippa is a genus of pioneer plants, often the first to colo¬ 
nize' a low, wet. denuded area. In northern (i)hio and Michigan var. fcrnal- 
diaria is one of the first plants to colonize the edge of a new farm pond or 
cleaiu'd-out drainage and roadside ditches. Quite common during the first 
couple of years in these habitats, var. jcrvakliana is soon crowded out and 
evc'ntually disappears. Rorippa seeds germinate most readily in moist, open, 
warm places. Rosettes and plants are usually not found in shaded areas or 
where vegetation is dense. The plants apparently do not compete well. Al¬ 
though such obsei’vations have been made mostly on var. jernaldiana, the 
same biological processes appear at work in other segregates of R. palusiris 
as well as in other species of the genus (see also .lonsell, 1968, p. 8). 

At the time of Wisconsin glacial retreat, streams and rivers were either 
enlarged or formed anew as the meltwater became abundant. Moraines 


and alluvial deposits dotted the landscape, but the soils were bare. Strand¬ 
ed bodies of water formed lakes. A perfect avenue for migration and 
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colonization by pioneer plants had been created. Adjacent to these newly 
exposed areas were the survivia with the various segregates. Rorippa palus- 
iris was one of those species with many segregates. A short-lived pioneer 
plant, it doubtless spread rapidly as seeds, carried by wind and water to 
the fresh barren soils, germinated, and probably grew in abundance. The 
var. hhpida, one of those segregates surviving glaciation in the Rocky Moun¬ 
tains, was extremely successful when its offspring began to colonize areas 
left newly vacant. Migration was probably outward through the region of 
the present upper Missouri River. That var. hispida is not found south of 
the southern limit of Wisconsin glaciation in central United States may in 
part be explained by saying that the area was already populated with plants, 
and habitats void of vegetation were few, much as they are today—mainly 
river banks and pond shores. Thus natural migration of a species poorly 
equipped to compete would be quite slow or non-existent through this region. 
The result is that var. hispida has penetrated only into Nebraska from the 
Rocky Mountains. 

In glaciated territory, var. hispida had a nearly continuous avenue of ex¬ 
posed soil to colonize, and it was able to migrate across the continent from 
west to east. At the same time, other plants moved into the area and com¬ 
petition began and continued as part of succession. Higher lands were ulti¬ 
mately drained and much of the landscape became drier. The result was 
that var. hispida, no longer able to compete, died out in many places within 
its range, but it survives where soil is constantly being shifted and exposed, 
naturally-disturbed habitats where plants have difficulty in gaining a per¬ 
manent foothold. In these habitats north of the southern limit of Wisconsin 
glaciation var. hispida survive.s—the last remnants of what must have been 
a much more abundant plant thousands of years ago. Today, var. hispida 
occasionally gets out of its natural habitat in eastern North America, prob¬ 
ably with the help of man or other agents, and may be found in artificially 
disturbed sites. 

Many collections of var. hispida from the Delaware River valley come 
from ballast or waste places; var. hispida may have been introduced there 
by migrating from the north. On the other hand, var. hispida was found in 
the mountains of eastern Pennsylvania at an early date when there was 
less disturbance and fewer chances for introduction, and it is certainly pos¬ 
sible that it survived Wisconsin glaciation in the Appalachian Mountains 
or on the Atlantic Coastal Plain. Although it has been found in the Washing¬ 
ton, D. C., area, it seems absent in other coastal areas in New Jersey, Dela¬ 
ware, and Maryland. If var. hispida survived in both eastern and western 
North America, it has remained essentially unchanged as I can find no dif¬ 
ferences between plants from the two areas except that some Colorado 
plants have slightl}' longer siliques. From a survivium in the Appalachians, 
it could have spread northward and westward. The occurrence of var. his¬ 
pida south of the glacial boundary in Ohio and possibly Indiana (Deam, 
1940, P. 495 map 1017) has apparently come about by migration of plants 
down river. 



Variety jcrnaldiana would have survived glaciation in southeastern United 
States as well as in the Rocky Mountains. Upon the retreat of the Wisconsin 
glacier, plants of var. jernakUana fi’om those regions would have migrated 
onto territory once glaciated. Apparently in the glaciated region var. hispida 
and var. jeryialdiana have been segregated ecologically and reproductively 
because they remain distinct. With the advent of European man in glaciated 
country, there were more disturbed habitats and more opportunity for the 
varieties to associate. Where the two occur together, hybrid plants are some¬ 
times found, as discussed earlier and in Stuckej" (19()fia). 

Since I wrote my thesis in 19(i5, litis (19(i5) discussed the idea of a western 
(Cordilleran) species migrating cast onto glaciated territory and a southern 
(Appalachian) species migrating north onto it after the retreat of the Wis¬ 
consin glacier. He pointed out that a similar phenomenon has apparently 
occurred in (ieniianopsiH and other genera with east-west species pairs. 

To return to the Rocky Mountain center of diversity, we can infer that 
var. chrngala migrated west to the Pacific Coast in the United States and 
east at least to North Dakota. Variety elongaia also occurs along the north¬ 
eastern shore of the Gulf of St. Lawrence and on the Labrador coast. Fer- 
nald (1925) and Marie-Victorin (1938) would explain this disjunction by say¬ 
ing that before oi‘ during one of the interglacials, var. eloyigata had a con¬ 
tinuous and uniform distribution from western to eastern Noi’th America, 
but it w'as obliterated by Wisconsin glaciation, surviving in the Rocky Moun¬ 
tains and on the limestone shelf that formerly existed, at least in part, along 
the north shore of the Gulf of St. Lawrence. Marie-Victorin (1938, p. 543) 
.goes into some detail to explain his idea of the apparent habitats and con¬ 
ditions allowing these plants to survive. Maric-Victorin’s idea is questionable 
on geological grounds, and some alternative ideas, particularly that of 
Wynne-Edwards (1937), who correlates distributions of this type with soil 
conditions, may bear further consideration. 

One idea that Marie-Victorin (1938, p. 554) proposed, apparently in a pass¬ 
ing reference, to explain the distribution of certain plants, paidicularly shore 
plants found in the Rocky Mountains and in isolated places on the northeast 
coast of the Gulf of St. I.awrence, was that these plants may have migrated 
along a “kind of side-wgilk.” He wrote: 


But w’c can not round out all the facts w'ithout admitting more or less in¬ 
tricate and massive Pleistocene or post-Pleistocene migrations. Picturing 
the . . . unforested belt that must have existed along a receding ice-front, 
as a kind of side-walk extending from the Rockies to the Gulf of St. Law¬ 


rence. undoubtedly helps understand the presence of a good number of sea- 
level and highly isolated plants, of evident Cordilleran affinity. 


I have not found anyw'here that Marie-Victorin expanded upon this state¬ 
ment, but I think the west to east migration of var. hispida provides a good 
example of what he had in mind, and that vai-. elongaia may have had a 
similar history. 
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Whether plants with similar distribution patterns have actually had a 
similar distributional history can be debated, especially if the plants belong 
to different ecological situations, vegetational types, or habitats. In my field 
work I noted several species that often grow with var. hispida on lake sandy 
shores. These associates often have a similar distribution pattern, although 
data are sometimes not complete or available. It seems that plants of similar 
habitats, ecological requirements, and distributions may likely have a sim¬ 
ilar distributional history. Study of the ecological requirements of these spe¬ 
cies may provide information to support the “side-walk hypothesis.’’ The 
following show distributions or are believed to show distributions parallel 


var. 




to var. hispida, with which they have been found growing; Juncus arciicus 
subsp. littoralis [Juncus balticus var. littoralis] (E. Hulten, Sv. Vet-akad. 
Handl. IV. 8(5): 25. 1962); J. alpinus (E. Hulten, ibid.'. 97. 1962); Lycopus 
uniflorus (N. C. Henderson, Am. Midi. Nat. 68: 108. 1962); and Scirpus anier- 
icanus, Poteniilla anserina, and Solidago gi'aminifolia (no maps of their 
total distribution have been seen). These may be expected to occur with 

: Equiseturn palustre, Ca7'e.r viridula, C. aquatilis subsp. altior, 
C. diandra, Hierochloe odorata, Beckmannia erucifnrmis [B. syzigac 
(E. Hulten, Sv. Vet-akad. Handl. IV. 8(5): 99, 171, 75, 129, 115, 173. 1962); 
Lycopus asper (N. C. Henderson, Am. Midi. Nat. 68; 127. 1962); and Sagit- 
taria cuneata (C. Bogin, Mem. N. Y. Bot. Gard. 9: 226. 1955). A few strictly 
aquatic plants of similar distribution are: Potaniogeion zosicriformis, P. 
friesii, P. strictifolius (M. L. Fernald, Mem. Am. Acad. 17: 37, 53, 56 and 
58. 1932); and P. natans, P. gramineus var. gramineus, P. praelongus, and 
P. richardsonii (E, C. Ogden, Rhodora 45: 127, 147, 175. 1943). 

Applying Hulten’s (1937) idea to subsp. palustris, we would assume this 
taxon probably had a wide range in northern North America and eventually 
even found its way to Europe. The ice obliterated this earlier distribution 
in North America. One clement survived in the Rocky Mountains. After the 
ice retreated, this element (var. palustris) then spread to eastern Canada 
and northeastern United States, but probably no farther south than Now 
York. Another clement survived in unglaciatcd Alaska. After the ice re¬ 
treated, this clement (var. williamsii) moved onto the glaciated area in 
northern Alaska, Yukon, and east to Churchill, Manitoba. Hulten included 
var. williamsii (Nasturtium williamsii) in a group of Northern Beringia ra¬ 
diants. He wrote that practically all species of this group are confined to 
Alaska and are only slightly differentiated. These are doubtless young spe¬ 
cies and must be expected to have become differentiated from isolated par¬ 
tial areas of widespread species, probably during the last interglacial (p. 
54). We may then suspect that subsp. palustris was more uniform mor¬ 
phologically when it was widespread, but since it was split by the glacier, 
slight changes have occurred. Because var. palustris is in both Europe and 
America, it has the widest range, and has probably existed longer—it may 


represent the basic kind. The var. williamsii, being the younger, may have 
undergone slight morphological changes, and such differences are shown in 
the leaf and silique apices—characters now making this distinct from var. 
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palustris. PlantvS intcrmodiato between the two varieties, to be expected 
in noidhern Canada, are not yet known. 

Previously I mentioned that var, ccnnia pi'obably spread onto the Alaskan 
coast from the Rocky Mountain center of diversity because plants are found 
in the latter area that are morphologically intermediate between it and var. 
plabrata. This mij^ration has been implied as shown in map 20~W. I also 
pointed out that there is evidence for a center of diversity in Alaska. In the 
Aleutian Islands and the Alaskan Peninsula, one of Hulten’s refugia [sur- 
vivia], plants of H. palustris arc found with nearly all the character 
binations known for the Alaskan plants. Thus, it may have been from this 
subcenter that var. clavata and both the short- and elonsjate-cviindrical 
fruited members of var. cloruiaia in Alaska radiated. I also commented that 
vai'. occidcnialis in Alaska is morphologically somewhat ditrerent from the 
conterminous United States plants. Perhaps these repi’csent segregates that, 
once connected with the Rocky Mountain center of diversity, were cut off 
by glaciation and have since further diverged morphologically. One major 
l)roblem is that I saw virtually no material from British Columbia and thus 
do not know the situation today in that important region. The 


CO ni¬ 



ne) mv 


and pi’obable history of R. palustris in British Columbia, Alaska, and Asia 
definitely need further study, 

Li' 

Hulton (1937, p. 47) has further remarked that: 


1 <y 


The splitting up of the earlier areas by ice . . . must have had a very im- 
poi'tant influence on the number and character of the biotypes [segregates] 
remaining within the different elenientai’y areas [survivia] ... It is evident 
that the selection of biotypes within the northern elementary areas [c 
Alaska] must be different from that within the southern [e.g., Rocky Moun¬ 
tains]. When the ice recedes and the plants start to migrate from the iso¬ 
lated spots where they were left, the populations in the different elemen¬ 
tary areas must differ in their composition. At any rate those to the noi'th 
must differ considerably from the original populations which had occupied 
the same stations during the preceding interglacial. In other words: differ¬ 
ent races [segregates] of the species must have been formed under the in¬ 
fluence of the ic(‘. As long as those races are separated from one another 
geograjihically they may possibly be distinguishable, but when the migra¬ 
tion has proceeded so far that the radiants from two elementary areas 
meet, hybridization and thereby an intergradation of the differences must 


be expected to occur. It is presumed that plant populations from different 
parts of the old area, isolated in Asia and in America by the extermination 
of the northern part of their distributional arc. will not be exactly alike 
in biotypes and variation. 


This statement very well summarizes the distributional phenomenon that 
has occurred in northern R. paliiHtris since Wisconsin glaciation, and thereby 
provides some explanation for the numerous segregates in this species com- 
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plex. 

Examination of the maps of R. palustris reveals that outside the Rocky 
Mountain center of diversity, no more than two subspecies share the same 
area, except in eastern North America where subspecies Mspida, glabra, 
and palustris occur. This situation can be explained in part by the fact that 
in coastal eastern United States (at least south of New York), var. palustris 
is believed introduced from Europe. In certain North American areas where 
each subspecies grows by itself, each is distinct and the characters dis¬ 
tinguishing it are best defined (e.g., an unexpanded stigma in var. hispida 
is best developed in the Rocky Mountains of Colorado and New Mexico; an 
expanded stigma in var. fernaldiana, south of the southern limit of Wiscon¬ 
sin glaciation). Further, each variety of any particular subspecies also 
grows by itself (except that some varieties west of the Continental Divide 
may not grow alone). However, mountains and river valleys are quite nu¬ 
merous, and therefore more isolation of a local nature can be found. For 
example, comparison of map 15 with map 17 suggests that var. elongata 
may grow with var. clavata. Yet var. elongata is more coastal in distribu¬ 
tion and has never been found along the Columbia River where var. clavata 
is well developed. The range of var. palustris overlaps that of other varieties 
in North America, but this variety grows by itself in Europe. Where ranges 
of two varieties of a subspecies meet, there are plants morphologically in¬ 
termediate between the varieties. A good example of this phenomenon occurs 
in the St. Lawrence River valley, where plants are transitional between 
var. fernaldiana and var. glabrata of subsp. glabra, but plants that are pure 
var. fernaldiana or pure var. glabrata are not known to me from that area. 
Similarly, specimens from coastal California somewhat combine characters 
of var. occidentalis and var. clavata, although I included them under var. 
occidentalis. In these situations there appears to be considerable gene flow 
among plants of varieties within the subspecies. 

A more rigorous genetic barrier seems to exist between subspecies. Only 
where plants of two different subspecies grow together are there found 
hybrids. I have shown that var. hispida of subsp. hispida can be hybridized 
with var. fernaldiana of subsp. glabra to produce a plant combining the 
characters of these subspecies. Herbarium specimens having characters of 
both subspecies have been collected only where the subspecies grow to¬ 
gether. Plants combining the characters of subsp. hispida var. hispida and 
subsp. palustris var. palustris have been found where the ranges of these 
subspecies overlap. Because of the complexity of R. palustris, I use the 
categories of both subspecies and variety. Therefore, based on present data, 
one of the major differences between a subspecies and a variety is that in 
a subspecies, hybridization may produce a plant with the distinguishing 
characters of both subspecies; whereas differences between varieties of a 
subspecies appear to be of a clinal or transitional nature. The geographical 
pattern of this species complex suggests that the taxonomic hierarchy has 
validity. Experimental work would be desirable. 


21. RORIPPA BARBAREIFOLIA (A. P. DoCandollo) Kitagawa, Jour. Jap. 

Bot. 13: 137. 1937. [orthographic correction by Kitagawa, cf. Art. 73], 
CaiucUva barbarcaejolia A. P. DcCandollc, Syst. Nat. 2: 517. 1821. 
(“llab[itat] in Sibiriae orientali.s provincia prope Doroninsk (Vlassov). 
[Perennial] (v.s.sp. comm, a cl. Fi.scher.”) Holotype; Doroninsk 
Vlass|ovJ, 1819, Mr. Fischer s.n., G-DC. Microfiche 1:201.5, card no. 
101, MICH!; Dele.sscrt, Ic. Scl. PI. 2: t.70. 1823.) 

Telrapovia barbareaejolhim (A. P. DeCandolle) Turezaninow ex Fischer 
et Meyer, Ind. Sem. Hort. Petrop. 1: 39. 1835; Linnaca Litt.—Ber. 
10: 104. 1836; Turezaninow, FI. Baicalcnsi-Dahurica 147. 1842; Bull. 
Soc. Nat. Mosc. 15: 265. 1842. 


Tctraponin kruhsiamivi Fischer et Meyer, Ind. Sem. Hort. Petrop. 1: 

39. 1835; Teirapoma krusianum [sic| Fischer ct Meyei*, Linnaea Litt.- 

Ber. 10: 104. 1836. (“Hab[itat] in Sibiria orientali prope Ischiginsk.” 
Type not seen.) 

Teirapoma pijriforme Seemann, Bot. Voy. Herald 24, t.2. 1852. [New 

name proposed for Camelina barbareaefol/a A. P. DeCandolle] 

Cardamine palusiris (“Leysser" [Linnaeus]) O. Kunt/.e e normalis 0. 

Kuntze 3. barbareaefolki (A. P. DeCandolle) 0. Kuntze, Rev. Gen. 
1: 25. 1891. 

Nasiurtium barbareaefolium (“Turezaninow” [A. P. DeCandolle]) Fed- 
tschenko, Acta Horti Petrop. 31: 7. 142. 1912. Non Baker 1877. Non 
Franchet 1888. 

Nasiurtium hispidum (Desvaux) A. P. DeCandolle f, teirapoma (Tur¬ 
ezaninow ex Fischer et Meyer) N. Busch. FI. Sib. et Orient. Extr. 15: 
207. 1915. 

Radicula barbaraefolia [sic] (A. P. DeCandolle) Wight ex P. S. Smith, 
U. S. Geol. Surv. Bull. 655: 44. 1917. 

Rorippa barbareaefoUa (A. P. DeCandolle) Porsild, Rhodora 41: 232. 

1939. [Intended new combination antedated by Kitagawa (1937)] 
Rorippa hispida (Desvaux) Britton var. barbareaefoUa (A. P. DeCan¬ 
dolle) Hulten, FI. Alaska & Yukon 5: (Lunds Univ. Arssk. II. Sect. 
2. 41:) 829. 1945. 

Winter annual; stems 3-7(9) dm. tall, erect, single or much branched from 
the base, densely villous below', moderatelv villous to ulabrous above: 


basal and cauline leaves sessile, slightly to strongly auriculate, clasping to 
non-clasping, oblong, narrowly oblanccolate or lanceolate, 2.5-10(15) cm. 
long, 0.4-1.5(2) cm. wide, both surfaces densely to sparingly villous to hir¬ 
sute, the margin entire, irregularly serrate, lacinatc-divided or repand, 
tapering to cuncate at the base, the apex acute; racemes terminal and 

after stem elongation, the oldest siliques 
therefore on the lower portion of the terminal raceme; pedicels (5)8-13.5 

ascending, densely to sparingly hirsute or glabrous, ca. 1.5-3 
times as long as the siliques; sepals ovate to oblong, 1.7-2.7 mm. long, 0.6-1.3 


axillary. 1-2 dm. long, forming 


mm. 


long, 


mm. wide, fiat, caducous in fruit; petals obovatc to broadly spatulate, 1.8-3.5 
mm. long, 0.8-2 mm. wide, slightly shorter than, equal to, or slightly longer 
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than the sepals; siliques globose, subglobose, or pyriform, (3.2)4-5.7 mm. 
long, (2.3)2.7-4.1 mm. wide, ca. 1-2 times as long as wide, the valves 4, 
rarely up to 6, smooth, glabrous; replum circular to elliptic in outline, 
the margin convex and glabrous; style 0.6-1.4 mm. long, thick, ca. 0.5-1 mm. 
wide in fruit, straight throughout, abruptly attached to the rounded silique 
apex; stigma unexpanded; seeds oblong, ca. 0.5-0.7 mm. long, ca. 60-80 
per silique, dark I'eddish brown, finely reticulate-foveolate; flowering and 

fruiting June-August. 


ILLUSTRATIONS: Anderson (1959, p. 275, fig. 537), silique; Busch 1915, 
p. 208), as N. hispidum f. teirapoma] Delessert (Ic. Sel. PI. 2; t. 70. 1823); 
Fernald (1940, opposite p. 261, pi. 605, fig. 9), photograph; Seemann (1852, 
pi. 2), as T. pyrijorme. 

Rorippci barbareifolia is unique in having short, globose to pyriform, 4- 
valved, but sometimes 3-6-partcd, siliques dehiscent at the apex. The an¬ 
thers, unlike those in other species of section Rorippa, are elongate (3 times 
as long as wide), much like those of Siniiatae. The trichomes are usually 
extremely numerous on the stem, which is quite villous below. A short, 
thick style with an unexpanded stigma and quite long, stout, ascending 
pedicels are further distinctions. Specimens from the eastern Pacific coast 
of Alaska at Yes Bay (Gorman 169, US; 202, ND-G 5139, NY, US; Hotoell 
1607, MO, ND-G 5138, NY, US) and from Deer Mountain, Ketchikan (Walker 
985, NY, US) approach R. barbareifolia very closely in having nearly all 
siliques 4-parted; however the fruits are mostly elongate-cylindrical, mostly 
over 6 mm. long, and the stem trichomes arc very sparse. These plants have 
been referred to and mapped as R. palustris subsp. hispida var. elongaia. 
Some fruits on specimens of var. elongata from the Pacific coast states of 
the United States arc 4-valved, and in each variety of the R. palustris com¬ 
plex. occasional siliques not bivalvcd can be found. These occur most fre¬ 
quently in R. palustris subsp. hispida and subsp. occidentalis, rarely in 
subsp. glabra and subsp. palustris. In specimens of var. elongata from cen¬ 
tral Alaska, where R. barbareifolia grows, non-bivalvcd siliques do not 
occur. There appears to be no intergradation of R. barbareifolia with the 
varieties of R. palustris in that region. Morphologically, R. barbareifolia is 
most closely related to var. elongata, and it probably arose out of the vari¬ 
able R. palustris complex of the Pacific northwest of the United States via 

var. elongata. 

On the basis of the globose fruits, DcCandolle (1821) first described this 
species in Camelina, but Fischer and Meyer (1835) transferred it to their 
new genus Tetrapoma because of the 4-valved siliques. Seemann (1852) 
could find no differences in fruit shape and style length among the plants; 


he further confused the situation by providing an unnecessary new name. 
More recently Hulten (1945) treated it as a variety of R. hispida, suggesting 
close alliance with the R. palustris complex. 


Several nomina nuda have been published. They are as follows: (1). Te- 
tracellion ellipsoideum Hort. Turezaninow ex Fischer et Meyer, Ind, Sem. 


Hort. Petrop. 1; 39. 1835, pro syn, under Teirapoma barharcafolium (A. P. 


DeCandolle) Turczaninow ox Fischer ct Moyer. (“Hab[ital] in Dahuria.”): 
(2). 'rctraccUion cllipsoidcum Turczaninow pi. exs. IS32. in Flora Baicalonsi- 
Dahurica 147. 1842; Bull. Soc. Nat. Mosc. 15: 265. 1842, both pro syn. under 


Tetrapovta barbarcaefoUimi (A. P. DeCandolle) Turczaninow ex Fischer et 
Meyei'; (3). TctraccUiuvi clUpsaideuvi (Turczaninow) Stcudel, Norn. Bot. 2: 


()()9. 1841. [Stcudel changed the spelling of Tetracellion to TelraceUiiini.]; 

(4). 'I'clrdpovia crusianum (“Turczaninow” [Fischer et Meyerl) Walpers. 
Rep. 1: 154. 1842. 



ers changed the spelling of the epithet kruhsiaviim.]: 
(5). 'rctrapoma sphncroidcum Turczaninow e.r.s’. bS’34. in N. Busch, FI. Sib. 
('t Oric'nt. Exti’. 15: 207. 1915. nom. nud., pro. syn. 



tIBUTION: Map 19. SIBERIA: Busch (1915, jx 209), as N. hispidum 


f. tctr(i])(d}ia. 

In North Amei'ica, R. barbarcifoUa is virtually confined to central ungla¬ 
ciated Alaska. Seemann (1852) wrote: “The native country of the plant I 
believe to be Northern Asia. It has been found between Aldan and Ochotsk 
{Turcz(n}i}iow), at Isinga, at Koragisk, and by me in Norton Sound [Alaska], 
whei’e I have I'oason to believe it has been bi'ought by the Russians, but 
where it is now perfectly wild.” Rothrock (1868) agi’ced, on the basis that 
the plant had not been found elsewhei’e in North Amei’ica: and so did Tur¬ 
ner (1886), who copied from Rothrock. 

R<)rij)])a barbarcifoUn grows in alluvial sandy clay soil at recently dis¬ 
turbed sites along roadsides, burned-over spruce woods, gravel pits, and 
around dumps—habitats often harboring weedy plants introduced from other 
regions. Howev('r, I find a specimen collected in interior Alaska at Fort 
Youcoii [sic] in 1866 by Ketchum (s.n., NY). Although Fort Yukon was an 
impoi'tant eai'ly trading center, it seems unlikely that a plant of Asia would 
have been introduced to interior Alaska at such an c'arlv dat(\ 

Th{' reports of this species being introduced were written when central 
Alaska was virtually botanically unknown. With more collections available, 
with a distribution pattern that correlates with glaciation, and with a close 
mor|)hologica] relationship to the North American R. pcdiisiris complex, 
R. barbarcifoUa certainly seems indigenous to Alaska. 

Porsild (1939, p. 233) pointed out that R. barbarcifoUa forms an abundance 
of small light seed suitable for wind dispei’sal. The seeds germinate pri¬ 
marily on fresh mining dumps where there is no competition with the weedy 
pei'cnnials that in several years succeed R. barbarcifoUa. Further, he point¬ 
ed out that R. barbarcifoUa “is not uncommon in suitable places in the Nor¬ 
ton ,Sd. and Kotzebue Sd. I’egions, far from past and present human habi¬ 
tation. While it might perhaps have been introduced at St. Michaels, the 
species, no doubt, is indigenous to Alaska.” 

With respect to its possible relationship to glaciation, we can say that if 
R. barbarcifoUa were common elsewhere in areas where collectors havT 
been (especially along the coast) it would likely have been found by now. 
Therefoi’(', it must be absent (or very rare) on glaciated territory. Porsild 


(1951), who did extensive field wmrk in southeastern Yukon, did not see spe 
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cimens of this taxon. If we compare the distribution of R. barbareifolia in 
Siberia (Busch, 1915) with a map showing the glacial boundary in Siberia 
(Hulten, 1937), we find that R. barbareifolia in Siberia is also virtually con¬ 
fined to unglaciated territory except where it has apparently migrated 

northward along rivers into the glaciated region. 

Three collections of R. barbareifolia need some comment. (1) The speci¬ 
men from British Columbia {Shetler & Stone 3054, MICH) is clearly out of 
range. It was collected in the vicinity of the Alaska Highway, perhaps in¬ 
troduced there in recent years. (2) C. L. York’s collection (389) at MO is 
labeled as coming from the Anchorage area. I did not map this locality be¬ 
cause of the questionable label data. York used a printed label “Plants of 
the Anchorage Area,” and his specimen of R. palustris subsp. hispida var. 
elongata (MO) has the typewritten datum “McKinley National Park.” Since 
McKinley Park is some 150 miles north of Anchorage, there is contradiction 
here. His specimen of R. barbareifolia, a species known to grow in the Mc¬ 
Kinley Park area, contains no additional locality data. With this brief evi¬ 
dence, there seems to be a possibility of mixed labels or specimens. (3) 
Hulten (1945, p. 829) reports a collection from “Valdez Puer 7550a (H),” a 
locality along the central Pacific Alaskan coast on glaciated territory. It 
seems doubtful that he would have misidentified the plant. 

With ever increasing settlement in Alaska, thci’c have been more road 
building and mining and more soil disturbance, resulting in more habitats 
for R. barbareifolia. Thus R. barbareifolia may now be more common in 
central Alaska than 100 years ago; it may be spreading into disturbed sites 


in unglaciated areas (it has been found at Wiseman, Cantwell, and Mc¬ 
Kinley Park, which are near the unglaciated areas; and it may even be 
spreading into areas still farther removed from central Alaska, such as 
along the Alaska Highway. 

Data suggest that R. barbareifolia arose out of the variable R. palustris 
complex of northwestern United States before glaciation, was cut off from 
these prototypes by the Cordillcran ice sheet of British Columbia, and sur¬ 
vived and became morphologically distinct on unglaciatcd territory in cen¬ 


tral Alaska and Asia. 

Summary of Section Rorippa. There are at least three lines of evolu¬ 
tionary development in native North American species of section Rorippa, 
based primarily on how the s t ^ 1 1 ^5 11 Ii d t 

One group has a style that gradually merges into the silique and is cither 
straight throughout or tapers to the apex. The stigma is unexpanded. Ro¬ 
rippa curvisiliqua, R. tenerrima, and R. microtitis belong here (fig. 8-B 2, 
3). In this character, the group is most closely allied to the long-fruited 
members of Sinuatae. 

In a second group, the style gradually merges into the silique but instead 
of being straight or tapering, it expands below the stigma; the stigma it¬ 
self may be expanded or unexpanded (fig. 8-B 1). The style, often quite 
thick, is extremely short in the most highly evolved members of this alli¬ 
ance. In this group there is also the development of numerous, small, pitted 


to nearly smooth seeds and a tendency toward reduction or absence of 

petals. The southeastern R. scssiliflora, R. portor'iccnisis, and R. icres, as 

well as R. iiic.ricaria of the Central American and Mexican uplands, belonj^ 
here. 

A third .e;roup is of plants whose styles are usually slender and attached 
to (he obtuse or truncate silique. This character is best developed in R. truji- 
cata (fi^v 8-B, 4). In R. pinnaia and in certain sej^rej^ates of R. cm'inpcs 
with a pointed silique apex, it is difficult to assess the character. The stigma 
may be expanded or unexpanded. Included in this group are the pinnate¬ 
leaved members from Mexico and Central America, the R. curvipcs com¬ 
plex, R. palustris, and R. barbarcifolia. In the latter, the style is thick, 
however. 


This section contains the young, rapidly evolving species of North Amei’- 
ican Rorippa. These have a number of moi'phological variations which have 
segregated .geogi’aphically but have not progr('sscd far enough to be con¬ 
sidered lannaean species. Members of this section often have characters 
considered derived (advanced), such as annual habit, plants growing singly 
from taproots, petals usually shorter than the sepals, short anthers notched 
at the apex, short styles, and usually numerous, small, mostly minutely 
colliculate to foveolate seeds. There is considerable fluctuation in some of 
these characters in section Rorippa. 

1 hese annuals with taproots, basal I'oscttes, and thin leaves are appar¬ 
ently less adapted to dry regions for they are essentially absent from the 
Great Plains where clonal R. sinuala (section Sirmatae) grows. The other 
.s|)ecie.s of Sinuatac also usually grow in dry places. Members of section 
Rorippa gi’ow in wetter regions, such as eastern North America, the moun¬ 
tains of western United States, and the uplands cind mountains of Mexico 
and Central America. In the discussion of the distribution of R. sinuata 
and in the summary of Sinuatac, some distribution patterns of species from 

section Rorippa are compared to those of Smnatae in these ecological and 
distributional differences. 


Fig. 8. Anther and Style Types in North American Rorippa. A. The two 

kinds of anthers: 1. Stamen with elongate anther, ca. 1.5-,3 times as 
long as wide, apiculate; the primitive condition; section Sinuatac; 
R. sinuata (Stuclanj 1634, MICH). 2. Stamen with short anther, ca. 1- 
1..') times as long as wide, notched at the apex; the derived condition; 
section Rorippa; R. palustris subsp. hispida (Stuckey 1772, MICH). 
B. The three basic style types in section Rorippa: 1. Style expanded 
below the stigma; style gradually merging into the silique apex; 
ventral view; R. sc.s.siliflora (Stuckey 1604, MICH). 2.-3. Style straight 
throughout; style gradually merging into the silique apex; R. cur- 
visiliqua var. lyrala (Stuckey 1927, MICH). (The style may be taper¬ 
ing to the apex in this type.) 2.—venti-al view, 3.—lateral view. 
4. Style straight throughout; style abruptly attached to the silique 
apex; ventral view; R. truncaia (Stuckey 1968, MICH). 
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SUMMARY OF GEOGRAPHICAL AND EVOLUTIONARY REI.ATIONSHIPS 

IN NORTH AMERICAN RORIPPA 


Within n spc'cios or among a group of closely related species in liorippa 
are often welLclefined centers of morphological diversity, that is, areas 
where all or nearly all the morphological variations in a species complex 
occur. Among the annual species (section Rorippa), there are three wcll- 
d('fined centers of diversity in the Rocky Mountains of the United .States: 
(1) eastern Washington and northern Idaho for K. curi'isiliqua, (2) noi’thern 
Idaho and westei'n Montana for R. pnlustris, and (3) northern Utah for R. 
cnrvijH’s. They are bridged morphologically and geographically by R. ciir- 
vi])es var. integra. These areas are somewhat centrally located in the range 
of each respective species complex. From the centers radiate sev^eral mor¬ 
phological segregates that may or may not be isolated gc'ographically. Where 
overlap occurs in ranges or flowering time, intermediates are found. These 
sc'gregates are the young, rapidly evolving taxa, and their distribution ai> 
pears to be influenced by current factors, e.g., the amount of rainfall. 

Rorippa curvisUiqua (maps 5, (i, 20-G) appears to be the most ri'cent to 
under,go this phenomenon: its center is well-defined and its segregates are 
g('o.graphically close together, often showing considerable overlap. The dis¬ 
tinguishing characters of one segregate usuall.v merge with those of one or 
more of the adjacent segre.gates. Rorippa pahintris subsp. glalrra (map 20-S 
to W) has a well-defined center, but the se.grc,gat('s aix' much farther apart 
geo,graphically and therefore are well-defined morphologically in the area 
away from the center. The R. enrvipes complex (map 20-P to R) combines 
features of both of the above patterns. In the case of R. truncata, (map 


20-P) the pattern has .gone one step further. Apparently its center has be¬ 
come obliterated, leaving the surviving population fragments in several of 
the major river valleys. If these isolated populations were to diverge in 
difR'i’cnt directions morphologically, isolated species might form, creating 


a situation similar to that of the isolated, oblong-fruited membei’s of Sinu- 
atac. These few well-defined species, R. calycina (map 20-A), R. colnmbiae 
(map 20-B), and R. subumbeUaia (map 20-C), are geographically isolated 
alon,g the Yellowstone River, on the Columbia River lava plateau, and at 
liake Tahoe, respectively. These three species are believed to be old, relic- 
species, and they probably represent the fragments of a former more wide- 
spi-ead and variable complex, but the morpholo,gical intermediates of the 
center have since died out. .Such old species in old an-as show characters 
considered primitive: perennial habit, long petals longer than the sepals, 
long anthers with the connective remainin,g at the apex, long pedicels, long 
styles in fruit, and few big seeds. Rorippa smuata (map 20-D), a species 
with these primitive characters, is linked morphologically to these old 
relics (R. calycma) via the unique but very rai'c R. coloradensis. If we 
follow the gradual morphological changes that occur in these characters 
(Table 2, and map 20), we find a series of plants beginning with R. siimata 
(map 20-D) (lon,gest petals, longer than the sepals) of western United States, 


TABLE 2. EVOLUTIONARY TRENDS OF CERTAIN CHARACTERS IN SOME RELATED SPECIES OF RORIPPA, 

SUGGESTING THE DIRECTION OF THEIR APPARENT MIGRATION (SEE MAP 20). 


Species 

Petal Length 

Anthers 

Pedicel Length 

Style Length 

Seed Length 

Approximate 
No. Seeds 

Per Silique 

(D,) R. s/niuifa 

(w. United States) 

longer than 
the sepals, 

3.1-5.5 mm. 

elongate, 

apiculate 

longest, 

5-11.5 mm. 

longest, 

1-2 mm. 

longest, 

0.7-0.9 mm. 

40-80 

(H.) R. microfitis 

(s.w. United States, 
n. Mexico) 

longer than 
the sepals, 

2.5-3.7 mm. 

elongate, 

apiculate 

fluctuating, 

3.5-10.5 mm. 

0.5-1 mm. 

mature ones 
not known, 

? 0.6-0.7 mm. 

• 

(I.) R. mcxicafia 
(n. Mexico to 

Costa Rica) 

longer than 
the sepals, 

1.7-2.6 mm. 

transitional 

2.4-5.4 mm. 

0.5-1.2 mm. 

0.7 - 0.8 mm. 

70-100 

(J.) R. teres 

(Coastal Plain) 

mostly equal to 
or shorter than the 
sepals, 1-1.7 mm. 

short, 

notched 

2.5-4.5 mm. 

0.5-1.5 mm. 

0.4-0.5 mm. 

100-1 SO 

(K.) R. portoricettsis 
(West Indies) 

shorter than the 
sepals, 0.8-1.2 mm., 
or absent 

short, 

notched 

1-2.2 mm. 

0-0.5 mm. 

0.4-0.6 mm. 

50-100 

(L.) R. sessiliflora 
(Mississippi 
embayment and 
s,e. United States) 

absent 

short, 

notched 

shortest, 

0.5-1.5 mm. 

shortest, 

0-0.4 mm. 

shortest, 

0.4-0.5 mm. 

150-200 
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moving south to R. rnicroiitis (map 20-H) (long petals, longer than the se¬ 
pals), moving still farther south to R. me.viccnia (map 20-1) (shorter petals, 
but longer than the sepals) of the uplands of Mexico and Central America, R. 
ieres (map 20-J) (short petals, mostly ecpial to or shorter than the sepals) 
of the Coastal Plain, and R. portoricensia (map 20-K) (petals shorter than 
the sepals or absent) of the West Indies, and finally culminating in the 


apetaloLis li. scssi 



a (map 20-L) of the lower 



valley and 


southeastern United States. Table 2 gives trends of the six characters. 

In a rather recent and ixipidly evolving family such as Cruciferae, it is 
possible to find a few morphological characters that show evolutionary 
trends from a primitive to a derived state, and these can be correlated with 
geographical distribution which suggests the apparent migration. However, 
within or among the species that have centers of diversity, I cannot decide 

4i* 

which charactcM'S arc primitive and which derived. Characters appear to 
be changinj4 in at least two directions. For example, both Ions petals (loni 


(j 


er than the sepals) and short petals (shorter than the sepals) or both long 
and short pedicels occur in R. ciirvipcs and R. curvisiliciua. Whereas the 
presence of numerous small seeds in R. sessilijlora is a derived condition 
in the evolutionary line described above, the few seeds in R. inlerinedia and 
the big seeds in R. viegasperma are considered derived in the pinnate¬ 
leaved group which repi'csents a different evolutionary line that probably 
arose out of the R. curvipcs complex. Other examples could be cited. It is 

evident that no one chai’acter can be considered primitive throughout the 
genus. 

Some characters fluctuate. One of these is recurved pedicels, which occur 
in at least one taxon within every species complex (except in curvisili- 
qua) or in one of a group of closely related species. Recurved pedicels occur 
in R. calycina of the relic group, in R. mexicajia of the group whose styles 
are expanded below the stigma, in R. pinnaia of the pinnate-leaved group, 
in R. curvipcs var. curvipcs and R. spliacrocarpa of the R curvipcs com¬ 
plex, and in R. palustris subsp. glabra var. ccrnua. A similar situation oc¬ 
curs in the character of raceme position (all lateral racemes and no ter¬ 
minal raceme) found in R. calycina (p.p.), R. columbiac (p.p.), R. ramosa, 
R. vic.ricana, R. teres, R. icncrrinia (p.p.), R. iruncaia, and R. sphaei'o- 
carpa (p.p.) but not in R. palustris and R. curvisiliqua. Other characters 
behave similarly. With this kind of behavior in the genus, the determination 
of which characters are primitive and which are derived is difficult. 

Geographical and evolutionary relationships are summari/cd in map 20. 
The black arrows connect the most closely related species, and the direc¬ 
tion of the arrow indicates the most probable line of morphological diver¬ 
gence and direction of migration. At various places in the text intermediate 
plants between certain species were pointed out. In those cases the position 
of the arrow is the appi-oximate area where those plants are found. To read 
the chart in its entirety, one should begin with taxon D, R. sinuata, a species 
with characters considered primitive. From it can be traced the apparent 
evolutionary and distributional history of North American Rorippa. Rorippa 
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ramosa (map 20-E) and R. tenerrima (map 20-F) are offshoots which have 
not developed further and are therefore abruptly terminated lines of de¬ 
velopment. 

The closest relative of any one species of Rorippa is a species that lies 
geographically next to it. For example, R. curvisiliqiia is adjacent to R. 
sinuata, which is adjacent to R. microtitis, which is adjacent to both R. 
curvisiliqua and R. mexicana, and the latter is adjacent to R. teres. Payson 
(1921, p. 129) found a similar phenomenon in Lesquerella. The situation in 
both genera appears to exemplify Jordan’s Law (Jordan, 1905). Seeing what 
a variable complex like R. curvisiliqua is doing today is helpful in explain¬ 
ing and understanding what has apparently happened in the past to bring 
about such a distribution pattern. Morphologically similar and related spe¬ 
cies are adjacent to each other geographically, but morphologically diverse 
and unrelated species are sympatric. Good examples arc R. megaspenna 
sympatric with R. mexicana, and R. sessiliflora sympatric with R. palustris. 
In North America outside the United States Rocky Mountains, usually no 
more than three species, I’epresenting three different evolutionary lines, 
are in the same region. These species, often found together, are apparently 
kept separate by strong barriers to interbreeding. The plants are self-fertile, 
one factor keeping them isolated. Other factors and the details of such iso¬ 
lating mechanisms are not known. 

One interesting question arises. How old is Rorippa? With present knowl¬ 
edge we can look to four points in time as possible markers for working in 
the time sequence. Rorippa colunibiae is considered a relic species with 
primitive characters. Its distribution appears to be correlated with a very 
old soil type, the Columbia River lava plateau of the Tertiary. If R. colum- 
biae was a pioneer plant on these soils when or soon after they were formed, 
it appears that Rorippa, at least this species, was in existence during the 
latter part of the Tertiary. 

If we accept that R. teres originated in the uplands of Mexico and then 
migrated onto the coastal plain at the end of the Tertiary or beginning of 
the Quaternary, we then have a second point in time. Trends in the charac¬ 
ters presented above reveal that R. teres arose out of a line of development 
related to the old relics of Sinuatae. Thus we would expect R. teres to be 
younger than these relics. 

Rorippa sessiliflora is more divergent from R. teres in its characters and 
probably arose from a common ancestor slightly later than R. teres. It then 
migrated north in the lower Mississippi valley. Since it appears from the 
distribution map of R. sessiliflora (map 9) that its northward migration was 
strongly influenced by Wisconsin glaciation (the third point in time) of the 
late Pleistocene, this migration probably occurred slightly later than that of 
R. teres onto the coastal plain. 

Rorippa palustris is considered one of the younger species. According to 
Hulten (1937, p. 118-119), boreal circumpolar plants, including R. palustris, 
were either widespread in boreal regions before glaciation or arose during 
the interglacials. This, the fourth point in time, is also recent geologically. 


It appears from those markers that the North American species of Rorippa 
are pi'operly placed, not only as to evolutionary divergence and migration, 
but also as to time. In this scheme, the time relationship of R. cnrvisiliqua 
and the R. curvipes complex is obscure. The former is believed to be an old 
species, since it seems most closely allied (at least geographically) with 
R. sinuaia, but its divergence into a number of morphological and geo¬ 
graphically close segregates suggests a more recent event. The R. curvipes 
complex may be as old as or slightly youngei’ than R. curvisiliqua 
probably older than R. palustris. Map 20 portrays this sequence. The frag¬ 
mented circular range of R. iruncaia (map 11) with an empty center, and 
its close alliance with the pinnate-leaved group of Mexico and Central Amer- 

age, at least late Tertiary. 




ica suggesi an 

1 know of no fossil evidence to document this probable history. However, 
Codwin (1950) repoiled that two late-glacial seeds in the Reid collection 


closely I'esemble seeds of R. paJustris. 


APPENDIX 1. THE PROBLEM OF RORIPPA CRYSTALLINA 

22. RORIPPA CRYSTALLINA Rollins, Rhodora (i4; 320. 1902. (Holotype: 

CANADA: MACKENZIE: Carex marsh with drying areas more or 
less bare of vegetation. Mile 23 N., Yellowknife Highway along the 
Mackenzie River, 10 Jul 1901, J. W. Thicrct, R. J. Reich 7512. (HI!) 

Since no new data on R. cnjsiaUina are available, the I'eader is I’eferred 
to Rollins (1902). 1 studied the same material that Rollins cited. He pointed 
out certain difficulties with regard to the genus to which this species be¬ 
longed and finally concluded that it had more in common with Rorippa. 
even though no single species of Rorippa could readily be singled out for 
compai'ison. His decision to put it in Rorippa^ is justified, but I can not relate 
R. crysiallina to any native North American species of the 
a detailed search has not been made for calcium oxvlate crystals, an im- 
portant feature of this species, pustules formed by these crystals on leaves 
have not come to my attention in other North American species. The seeds 
of R. crysfallina are extremely plumi) and broadly 


genus. 



oblong t 



md are much 

larger (1.5-2 mm. long) than in our native species. The finely reliculate- 
colliculate, buff colored seed coat with a mucilaginous sheath is also not 
found in North American Rorippa. f.arge white petals .sometimes tinged 
below with li.ght lavendei’ are also different. 

Rorippa crystallma has a morphological relationship to I^asturiiuvi bar- 
barcacjolium Franchet (Bull. Bot. Soc. Fr. 33: 39(5. 1888.) of China, 
name N. barbareaejolium Franchet is actually an illegitimate later homo¬ 
nym of Nasiurtiurn barbareaejolium Baker (FI. Mauritius & Seychelles. 7. 
1877.) Neither of these epithets can be transferred to Rorippa because of 
the existence of R. barbareijolia (A. P. DeCandolle) Kitagawa.) I examined 
two collections of this species: YUN-NAN: Delaimy 1840 (GH); and SZECH¬ 
WAN: Fang 4488 (GH). The former collection, cited by Franchet, is an 
isosyntype. Both species are very similar in overall appearance and in the 
shape of siliques and seeds. The leaves of the Asiatic plant sparingly bear 
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pustules apparently of calcium oxylate. Nasturtium barbareaejolium dif¬ 
fers from R. crystallina in having shorter (5-8 mm, long) pedicels, ascending 
to appressed pedicels and silicjues, and sparingly to moderately hirsute leaf 
surfaces and stem. Thus, jR. crystallina is related to Asiatic members of the 
genus, not North American ones. Perhaps the differences from the North 
American taxa would be sufficient to form a section within the genus based 
on the pustulate leaf condition and on differences in seeds and petals. 

Asiatic members of the genus are in need of study. 

Phytogeographically, does R. crystallina represent the end of an evolu¬ 


tionary migrational line that existed across eastern Siberia, Alaska, and into 
Canada? Or has R. crystallina been introduced into North America? 


APPENDIX II. SPECIES INTRODUCED INTO NORTH AMERICA 

Seven species of Rorippa are considered introduced into North America. 
Their distributions, highly irregular and sporadic, do not correlate with 
natural physiographic or glacial features, as do those of native taxa. If there 
is doubt whether a particular species that grows in a large area (e.g., a 
continent) is native or introduced, the determination of its total range 
throughout the area in question may answer this question. The distribution 
of a native species should correlate with some natural feature such as 
glaciation, climate, soil, rainfall, rivers, mountains, deserts, etc.; whereas 
the introduced one will probably not show a correlation. Other criteria, such 
as actual date of introduction, historical records, field observations, mor¬ 
phological relationships, etc., are highly desirable. If the above idea has 
validity, then we may have another argument for believing that R. barbarei- 
folia is native to Alaska and Yukon: it shows a relationship to glaciation 

not only there but throughout its range. 

In interpreting the introduced species fi'om Eiu'opc, I have followed Wan- 
nenmacher (1960). Selected refei'ences to descriptions, illustrations, and dis¬ 
tribution maps are given for each introduced species. Only a few selected 
synonyms have been cited. 


23. RORIPPA SYLVESTRIS (Linnaeus) Besser, Enum. PI. Volh. 27. 1822. 
Sisymbrium sylvestre Linnaeus, Sp. PI. 657. 1753. 

Nasturtium sylvestre (Linnaeus) R. Brown in Aiton, Hort. Kew. ed. 4; 
110. 1812. 

Radicula sylvestris (Linnaeus) Druce, List Brit. Plants 4. 1908. 
DESCRIPTIONS: Butcher (1961, p. 335); Clapham, Tutin, & Warburg 
(1962, p. 174); Jonscll (1968, p. 160); Valentine (1964, p. 283); Wannenmacher 

(1960, p. 177). 

ILLUSTRATIONS: Britton & Brown (1897, p. 124, fig. 1713; 1913, p. 160, 
fig. 2026); Butcher (1961, p. 335); Clapham, Tutin, & Warburg (1962, p. 173, 
fig. 23, A), silique; Fassett (1940, p. 232, fig. 19); Gleason (1952, p. 239); 
Groh (1936, p. 33, fig. 1, A-D), taken from Muenscher (1942); Hitchcock & 
Cronquist (1964, p. 540); Jonsell (1968, plates IX-XI, photographs of plants; 
Marie-Victorin (1947, p. 264); Muenscher (1942, p. 272, fig. 50, A-D); Murley 
(1951, p. 72, fig. 21), seed; Musil (1963, pi. 32, fig. 255), seed; Steyermark 


(19(>3, p. 759, pi. 185, no. 1); Wannenmachcr (19(i0, oppo.sitc p. I(i9, Tafel 
129, 5-5a, p. 179, fig. 94, e-g; p. 180, fig. 95, a). 

DISTRIBUTION: NORTH AMERICA: Map 21; Stuckey (196f)b, p. 364). 
NORTHWESTERN EUROPE: Hulten (1950, p. 238, fig. 927); Jonsell (1968, 


P 


99, fig 


13). 


Horippa sylvestris, creeping yellow cress, has been confused with several 
of the native North American species, in particular with R. simiata, R. 
palustris, R. teres, and R. microtitis. The following single-couplet keys dis¬ 
tinguish R. sylvesiris fi’om these species. 


Key A 

1. Plants glabrous or sparingly hirsute on the lower portion of the stem; 
leaves deeply divided, more than 2 cm. wide; basal rosettes present in 


young plants; style in fi'uit shorter than 1 mm. 


R. syliK’stris 


1. Plants pubescent only with vesicular trichomes on the stem and lower 
surface of the leaves; leaves sinuate-lobed, less than 2 cm. wide; basal 
rosettes absent even in young plants; style in fruit longer than 1 mm. 

. R. sinuata 


Key B 

1. Petals over 3 mm. in length, longer than the sepals; plants clonal from 
spreading roots and stems; pedicels longer than 5 mm.; racemes termi¬ 
nal and lateral; plants glabrous or sparingly hiisutc' on the lower portion 

. R. siflvestris 


of the stem. 


1. Petals under 2 mm. in length, equal to or shorter than the sepals; plants 
solitary fi’om a slender taproot; pedicels shorter than 5 mm.; racemes 
all lateral; plants pubescent only with vesicular trichomes on the lower 
portion of the stem and on the upper surface of the basal and lower 
cauline leaves. r_ teres 


1 


Key C 

Mature siliques usually lacking seeds; plants clonal from slender spread¬ 
ing roots and stems; petals over 3 mm. in length, longer than the sepals. 

. R. sylvesiris 


1. Mature siliques with seeds; plants solitary from a vertical taproot; 
petals under 3 mm. long, mostly equal to or shorter than the sepals. 


R. 


palustris 


1. Mature siliques usually 
ing roots and stems. 



Key D 

I seeds; plants clonal from slender spread- 

R. sylvestris 


1. Mature siliques with seeds; plants solitary from a vertical taproot. 


. R. microtitis 

1 found no evidence that R. sylvestris hybridizes with native North Amer- 

can species, although Jonsell (1968, p. 136-138) reports the occurrence of 
hybrids and gives a short description (p. 160). 
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Rorippa sylvestris, introduced into North America from Europe, is quite 
common east of the Mississippi River in northeastern United States and 
southern Canada, where it grows along streams, rivers, and ditches, about 
ponds and dumps, and in gardens. For a history of its distribution and mi¬ 
gration in North America, see Stuckey (1966b). 

24. RORIPPA AUSTRIACA (Crantz) Besser, Enum. PI. Volh. 103. 1822. 

Nasturtium austriacum Crantz, Strip. Austr. ed. 1. 15. 1762. 

Radicula austriaca (Crantz) Small, Torreya 23: 23. 1923. 

DESCRIPTIONS: Butcher (1961, p. 338); Clapham, Tutin, & Warburg 
(1962, p. 174); Jonsell (1968, p. 163-164); Valentine (1964, p. 283); Wannen- 
macher (1960, p. 176). 

ILLUSTRATIONS: Butcher (1961, p. 338); Clapham, Tutin, & Warburg 
(1962, p. 173, fig. 23, D), silique; Glea.son (1952, p. 239); Groh (1936, p. 333, 
fig. 1, J-L), taken from Muenscher (1942); Hansen (1922, p. 76); Jensen 
(1955, p. 69); Marie-Victorin (1947, p. 264); Muenscher (1942, p. 272, fig. 50, 
J-L); Murley (1951, p. 72, fig. 23), seed; Musil (1963, pi. 32, fig. 254), seed; 
Wannenmachcr (1960, p. 176, fig. 93, a-d). 

DISTRIBUTION: NORTH AMERICA: Map 22. 

Rorippa austriaca, field cress, comes from Europe and was first reported 
in North America by Hansen (1922), who observed it at Borderland Farm, 
New Milford, Orange County, New York. According to the proprietor of the 
farm, the field cress was introduced about 1910 in grass seed. At first the 
plant occurred merely as a small patch not spreading to any extent for a 
number of years. By the time Hansen observed it in June 1921, about 5 acres 
were infested; patches of the plant occurred 200-300 yards from the main 
area; and roadsides about the farm were infested. 

Small (1923) reported R. austriaca from Wisconsin on the basis of speci¬ 
mens sent to New York Botanical Garden in 1918. The plants, obnoxious 
on one of the University of Wisconsin fields, were thought to have been in- 
trodueed in alfalfa seed from Turkestan. 

Like R. sylvestris, R. austriaca often fails to produce seed but propagates 
by creeping roots. These roots, much thicker and more fleshy than those of 
R. sylvestris, resemble those of the horseradish, Armoracia rusticana. Plants 
with such root systems are ideally adapted for spreading into areas, espe¬ 
cially cultivated areas, where competition is minimal. Hansen (1922), Small 
(1923), Groh (1933), and Jensen (1955) expressed concern that this species 
would become well established and more widespread and thus difficult to 
eradicate. However, since its introduction 50 years ago, it has apparently 
neither spread nor become obnoxious. Map 22 shows field cress in scattered 
isolated localities in North America. Each locality probably represents a 
separate introduction, except possibly in North Dakota where there may 
have been some spread through agricultural practices. Rorippa austriaca 
may occur more frequently than the map indicates, but supporting records 
are lacking. Whether it is currently being introduced or whether it is spread¬ 
ing from already existing populations should be investigated. 



RORIPFA AMPHIBIA (Linnaeus) 



Sisiimbrium ampJiibium Linnaeus, Sp. PI. 657. 1753 
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ILLUSTRATIONS: Buseli (1915, ]). 216): Butcher (1961, p. 337); Clapham 
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WantK'nniac-her (1960, p. 176, fig. 93, e-g; i). 

DlvSTRIBUTION; NORTH AMERICA: Map 22. EURASIA; Busch (1915, 
p. 21S); NORTHWESTERN EUROPE: Hulten (1950, p. 237, fig. 924); .lonsell 
(196S. p. 104, fig. 14). 

liorippa amphibia, introduced from Eui’asia, was first correctly repoided 
in North Amc'rica from the St. Lawrence Rivei' (Marie-Victorin 
the introduction was made is not known. According to Marie-Victorin the 




species had become very a,g\gi-essive and had spread at the expense of other, 
native hydrophytes. The report by Norton 





aine is correct. Al- 

tiiough I have not seen a specimen on which Bradley (1931) based his re¬ 
port of K. (imphibia from Ridgelield, Connecticut, his plants may belong to 

in that town vei’v similar to 



R. prastrata, since Eames collected 
R. ampJiibia but which 1 placed in R. prosirata. The report from Iowa by 
WokU'ii (1956) was based on a specimen of R. an.siriaca. 


26. RORIPPA PROSTRATA (Bc’i'gt'ret) Schinz et Thellung, Vieitelj. Na 


turf. Ges. Zurich 58: 62. 1913. 

Mijaprnvi proslraitim Bei’geret, Phyton 3: 149. 1784. 
DESCRIPTIONS: Valentine (1964, j). 283): Wannenmacher 
ILLUST'RATION: Wannenmacher (1960, p. 179, li,g. 94, a-d) 
DISTRIBUTION; NORTH AMERICA: Map 22. 

Ac-cording to Vakmtine (1964), R. prasiraia. a 


)0, p. 178) 





an species, com- 

prisi's a sm-ic's of variants ranging from those near R. amphibia at one end 
to those iK'ar R. .s'y/nc.vfns at the other. It is generally considered of hybi’id 
origin, although it sometimes occurs in the absence' of one of the 
.lonsell (in litt., 5 Oct 1964) writes that R. firastrata “seems to be a name 
for various more or less stabilized hybrid complexes of dilTerent origin.” 
Plants from Pennsylvania and New .Icrsey mateh well the illustration in 
Wannenmacher (1960) and are close to R. splvesiris in silique length £ 
k'af dissection. In Connecticut and New York, the plants approach R. ani- 
])hibia in leaf and silique morphology. Thus our few specimens, too, are a 
sei-ies of variants between R. sylvc.stris and R. amphibia. 

27. RORIPPA MICROSPERMA (A. P. DeCandolle) L. H. Bailey. Gent. 

Herb. 1: 25. 

Nasturdimi rnicrosperma A. P. DeCandolle, Syst. Nat. 2; 199. 1825 
DESCRIPTION: Busch (1915. p. 211). 
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ILLUSTRATION; Busch (1915, p. 212). 

DISTRIBUTION; ASIA; Busch (1915, p. 213). 

Rorippa microsperma has the pedicels subtended by entire to pinnatifid 
leafy bracts and thus readily can be separated from all other Rorippa in 
North America. Our collection matches material from Asia (GH) annotated 
by A. N. Steward as R. microsperma. In North America R. microsperma 
is known from only one locality (Vancouver Island) where it undoubtedly 
was brought from Asia; BRITISH COLUMBIA; Ballast, vicinity of Nanaimo, 
12 Jul 1893, Macoun s.n. (GH, ND-G, NY). 

28. RORIPPA HETEROPHYLLA (Blume) Williams, FI. Trinidad and To¬ 

bago 1; 24. 1929. 

Nasturtium heterophyllum Blume, Bijdr. FI. Nederl. Ind. II St. 50. 1825. 

DESCRIPTIONS; Gleason (1952, p. 240); Schulz (1903, p. 517). 

ILLUSTRATION; Gleason (1952, p. 241). 

DISTRIBUTION; NORTH AMERICA; Map 22. 

Rorippa heterophylla appears to be introduced from South America. North 
American plants have sometimes been referred to R. indica. Small (1913, 
p. 1336) reported plants of this species under the name of R. montana. Later 
(1933) he used the name R. heterophylla. Following Schulz (1903), I have 
included as R. heterophylla all of these apetalous plants having straight 
siliques with flattened, somewhat elastic valves and seeds in a single row 
in each locule. In the siliquc character, this species suggests Cardamine, 
but the leaves are much like those of Rorippa. Plants similar to R. hetero¬ 
phylla, but with curved siliques and petals longer than the sepals, are re¬ 
ferred by me to R. indica. Some descriptions of R. indica (e.g., DeCandolle, 
2; 199. Syst. Nat. 1821) state that petals are absent. These taxa need clari¬ 
fication. Rollins (1969) considered these apetalous plants to be R. indica 
(Linnaeus) Hiern var. apetala (A. P. DeCandolle) Hochreutiner. 

29. RORIPPA INDICA (Linnaeus) L. H. Bailey, Rhodora 18; 155. 1916. 

Sisymbrium indicum Linnaeus, Mant. 93. 1767. 

Nasturtium indicum (Linnaeus) A. P. DeCandolle, Syst. Nat. 2; 199. 

1821. 

Rorippa indica has been brought to North America from Asia where it has 
either been cultivated or has escaped from cultivation. ILLINOIS; [Cook 
Co.]; Cult[ivated], Lincoln Park, Chicago, 17 Jun 1898, Umbach sn. (WIS 
8683); NEW YORK; Bronx Co. Weed under rhododendrons. New York 
Botanical Garden, Bronx Park, 2 Jun 1947, 18653, weed in roadways and 
waste ground under rhododendrons, same locality, 28 May 1948, 19437, both 
H. N. Moldenke (NY). Reported from the same locality by Monachino (1957). 
See the note under R. heterophylla. 
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Map 1. Distribution of two endemic species of section Suniatae. A. Rorippa 
columbiae in northwestern United States; The area enclosed by the half- 
barred line marks the limits of the Columbia River basaltic lava plateau 
of Tertiary age (after Hussey, 1947, p. 356). Circles represent collections 
made before 1905. Dots represent collections made since 1905. B. Rorippa 
siibumbellata about Lake Tahoe and vicinitv: The dot to the northwest is an 


old collection “collected at Truckee”; the dot to the southwest is an old 
collection “collected at Tallac Lake (near Tahoe).’’ (From a map of “Lake 
Tahoe Region, California State Automobile Association.’’) 
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Map 3. Distribution of Rorivpa ramosa 
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Map 4. DLslribiition of Rorippa tcncrrivia 
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Map. 5. Distribution of the “pcctinate-pinnatifid leaved” members of 


Rorippa curvisiliqua in western United States: 
visiliqua, Q R. curvisiliqua var. nuttalUi, 



R. curvisiliqua var. cur- 



R. curvisi 








A intermediates between var. curvisiliqua and var. nuttalUi, ★intermediates 
between var. curvisiliqua and var. orientalis. 
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6. Distribution of the 


k L 



Rorippa curvisiU(iua and R. vucroiiti.s'. 




R. curvisHiqua var. hjrata 


^R 


cur VIS 


leavc'd” members of 
R. curvisiliqua var. procumbens, 

, O R. cur- 



■ var 



visiliqua var. occidenialis. ★ intermediates between var. procumbens and 
var. lyrata, Dr. microtiiis. 
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Map 7. Total distribution of Rurippa curviHiliqua (dots) and the Arizona 
and New Mexico distribution of Rorippa microtitis (squares) shown in rela¬ 


tion to the 16-inch annual rainfall 



^et for western United States. Both 


species are largely confined to an area that receives more than 16 inches of 
rainfall a year. (Rainfall data are taken from a 1963 ed. of a map showing 
normal annual total precipitation (inches), based on data from 1931-60, pre¬ 
pared by the Office of Climatology, U. S. Dep. of Commerce Weather Bureau, 

U. S. Govt. Printing Office.) 
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Mil]) S. Distribution of certain related spec 


■'■les of Rorippa in southern 


United States, Mexico, Central America, and tJie West Indies: ★ 


vicx- 


k-aud. This species is in the ui)lands 



R. ten's var. teres: @ R. teres var. 


rolliusii. This species is limited to the Coastal Plain of the continent, except 
in two places, western Texas of the United States and Veraciaiz of Mexico, 
rile lint' mai ks the 200 meter contour; I IT j)()rtorice>isis \'ar. portoriceusis: 



h. liortorieeiisis var. puiiiilum. This species is absent from the western 
part of the island of Hispaniola in Haiti. 

lh(' solid line marks the 200 metei' line of c‘le\'alion throughout the map. 

The data aiv taken from two American Geographical Society maps, edition 

1-AMS reprinted bj- Army Mail Service (1940), and edition 2-AGS reprinted 
by Army Map Service 
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Map 9. Distribution of Rorippa sessilifiora in the Mississippi 
and southeastern United States. 

Thei’e is a good correlation of the localities with rivers and streams. The 



K. 


line represents the southern limit of Wisconsin Glaciation (after Flint 


et al., 1959). 
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Map 10. Distribution of the pinnate-leaved .species of Rohppa in south¬ 


western United States, Mexico, and Central America: 
R. puinata, ★r. intenncdia. 



R. incijaspcrrna 



kOO 9 0 ^0 LO«aifUOtWClTOFGtt[HNlCH 














































































































































Map 11. Di.stribution of Rorippa truyicat 
tc.s. This species is absent in the central 




r *1 




region in the Rio 



River valleys 


a in central and western United 
Rocky Mountains, Its occurrence 
Grande, Columbia. Platte, and 
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Map 12. Distribution of Rorippa curvipes var. curvipes in western United 
States. The species is most abundant in the Rocky Mountains, occurring 
less frequently to the west and sparingly cast on the plains. The record 
from Michigan doubtless represents an introduction. 
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Map 13. Distribution of cc'rtain mombc'rs of tlic Rorippa cnrripes 



in wostorn United States; A R. cnr'vipcs var. 




central Rocky 



Mountains. The triangles are located near the sources of the rivers, indi- 
eatin.i^ that the plants come from hi^h elevations in the mountains, 
above' 9000 feet; ★ R. curvipcs. intermediates between var. curvipcs and 
var. alpina. The intermediates have been found mostly along the outei' limits 


of the range of var. 
feet; 




between elevations of 8, 



and 10,000 



R. curvipcs var. intepra in northwestern United States. There has 


apparently been migration down the Columbia River; 

rI 

southwestern United States. 



R. sphaeroenrpa in 
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Map 14. Total distribution of the Rorippa curvipes complex shown in re¬ 
lation to the 16-inch annual rainfall isohyet for western United States. (R. 
curvipes and R. sphaerocarpa are indicated by dots; R. iruncaia is desig¬ 
nated by squares.) 

This group of species is largely confined to an area that receives more 
than 16 inches of rainfall a year. (Rainfall data are taken from a 1963 ed. of 
a map showing normal annual total precipitation (inches), based on data 
from 1931-60, prepared by the Office of Climatology, U. S. Dep. of Commerce 
Weather Bureau, U. S. Govt. Printing Office.) 
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ap 15. 



()(( 



in Noi'tli Amc'rica: 


O R. 


of Rorippa palusiris sub.sp. palustris and .sub.sp. 

R. j)alnstris sub.sp, ])alustris vai'. jxilustris: 






var. irilliatusH. The' half-baiTcd line mai'ks 


the exti'iit of Pleistocene Glaciation in northwestern North America (after 
( tip|)s, 19.19). The vai‘. irilUciuisH is absc'iit from the glaciated lerrilorj' of 
southeastern Alaska. The var. palusiris is considei'ed native' to North Amer¬ 
ica, exceiU alonet the Atlantic coast south of the state of New' York whore 
tlu' idants are believed to be introduced from wc'stern Europe'. 



R. ))alustris 

subsp. occidciiialis var. occidcuialis: OR. palusiris subsp. occidcuialis var. 
claraia. The sub.sp. occidcuialis is mostly west of the Continental Divide in 
the United State's. In Alaska it is confined to the coast. 
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If). Distribution of Rorippa palusiris subsp. alabra in North America: 



R. palnslris subsp. p/nbrn var. alabra: ♦/ 




(jlabra var 




R. 




(jlabra var. jcrnaldiana: O R. 



W 


(llabra var. (ilabraia: ★ R. palnslris subsp. jlabra 



var. cc’rnua: 


intermediates between var. jlabrata and var. jcrnaldiana: V-T inter 


mediates between var. glabrata and var. cernua. 
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Map 17. Distribution of Rorippa palusiris subsp. hispida in North Amer- 

R. palustris subsp. hispida var. hispida; R. paliistris subsp. hispida 



var. clongaia; Ocollections with silicfucs longer than 5 mm.; ©collections 
with siliques shorter than 5 mm. The half-barred line represents the south¬ 
ern limit of Wisconsin Glaciation in the United States east of the Rocky 
Mountains (after Flint et al, 1959) and west of the Rocky Mountains (after 
Flint, 1957), and the extent of Pleistocene Glaciation in northwestern North 
America (after Capps, 1939). The var. hispida is mostly in the Rocky Moun¬ 
tain region of western United States and on glaciated territory in eastern 
United States. The var. clongata occurs along the north shore of the Gulf 
of the St. Lawrence. In northwestern North America it is absent from the 

glaciated territory of northern Alaska. 
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j\Iap 18. Distribution of two hybrids within liorippa pal us I vis in ^^laciatcd 


(‘astern United States: 



R. pahisiris subsp 



: vai 



y 
/ \ 


(jUihra vai'. jcrnaldiana: ★ R 





sn. 



'IS var. 


subsp. hispida Vtir. 



IS X 



The lialf-banx'd line represents the southern 


limit of Wiseonsin Glaciation east of the Rocky ]\Ioimtains (after Flint ct 
ah, 1959) and west of the Rocky Mountains (after Flint, 1957). 
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Map 19. Distribution of Rorippa barbareijolia in northwestern North 
America. The half-barred line marks the extent of Pleistocene Glaciation 
(after Capps, 1939). The localities are mostly from the region of unglaciated 

central Alaska. 
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GEOGRAPHICAL AND EVOLUTIONARY 
RELATIONSHIPS IN RORIPPA 



Map 20. Summary of the Gco.ttraphical and Evolutionary Relationships in 
North American Rorippa. 

To read the plate in its entirety, begin with taxon D, R. sinuata, a species 
with primitive characters. Additional information in the text. A. 


cahicina\ B. R. 




(Map 1-A); C. R. subiimbellaia 



1-B); 


D. R. sijuiata (Map 2); E. R. ramosa 



3); F. R. te7'ierrivia (Map 4); 


G. R. curvisiliqiia (Maps 5 and 6); H. R. microiids 


3); I. R. nicxicana 


(Map 8); J. R. ieres (Map 8); K. R. portoricensis (Map 8); L. R. scssi 
(Map 9); M. R. megaspcrina (Map 10); N. R. 
intermedia (Map 10); P. R. truncata 



•n 




(Map 10): O. R. 
: Q. R. curinpes var. curvipcs 



(Map 12); R. R. curvipcs var. integra 
glabra var. glabra (Map 16); T. R. palustr 
(Map 16); U. R. palustris subsp. 


12); S. R 



IS 



ns s 



var. 



o var. dictijota 
(Map 16): V. R. 



subsp. glabra var. 
glabra var. cernua (Map 16). 




16); W. R. 
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lambent azimuthal equal-area projection 
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Map 21. Distribution of Rorippa sylvesiris 
vcstris, based on specimens examined; OR. 


in North America: 
sylvestris, based on 



records. 
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I\Iai> 22. Disti-ibiition.s of four inlroducoci .siK'cio.s of Rorippa in North 

R. (lusti i(H (p btisc'd oil siK'i'inK'iis cxciminod; ( ^ R. (tusiticicd. 



Aiiu'rifa: 


ba.sc'd on litoi'atuix' rc'coi'd.s; 
a mi nod; 



R. Iictcrophiillti. l)as('d on spooimcm.s ox- 
R. lu’IcropUijlhi^ basi'd on litoraturo rooord.s; A R. ani/dn'hio, 


lia.sc'd on .spooiim'n.s oxaminod; 



based on spocinunis ox 


iiininod. llu'so disli ibulions do not oomdato with natural iiliysiof^rajiliic or 
.uliU’iid li'iduros, as do those of tlio natix’o spt'oios and varieties. 




425 



scale: 


■*00 


too 

I. 


i 


1 

lOOD 


uiLtf 


—1 - * 1 

UdO MOO ^rLOuCTCftt 


?0 


40 























































426 


INDEX 

NAMES; synonyms—italics; new taxa—boldface; other names—roman. 
PAGE NUMBERS: main entry for Rorippa names and synonyms—boldface; 
illustrations—italics; other names—roman. 


Arabifi pinnata 237 
Armoracia 2S6 
aquatica 286 
riisticana 393 
Uacumcrla 281 

/ irachilobus, Brachijolobu s. Brachp- 
lobus (see BrachiolobuN) 
Bracliiolobns 280, 284 

(linphibins 280 

hispiclns 281, 364 
pa I us Iris 352 
purcuaicus 280 
sylvestris 280 

t'amelina 381 
barbarcacfolia 380 
Cardamine 286, 395 
globosa 3. sp}iacrocarpa 349 
incUca g normalis 2. curinsiJiciua 
309 


indica ^ tariacciijolia 2. picbeja 325 
palustris 353 
palustris a brevipes 330 
palustris a brevipes 2. obtusa 327 
palustris o- brevipes 1. sessiliflora 



palustris ex breinpes 3. unibrosa 
307, 308 

palustris T hispida 365 
palustris y jonesH 343, 346 
palustris 8 viexicana 325 
palustris 3 yne.vica7ia 2. intermedia 

339, 340 

palustris g narrnalis 3. barbareae- 
jolia 380 
teres 327 
Cardaminum 281 


Caroli-Gmelina palustris 352 
Cruciferae 279, 286, 388, 396, 399, 400 
Erysimum walteri 327 
Lesquerella 389, 398 


Myagrum patustre 352 


Nasturtium 280-282, 284, 286, 396, 399, 
400 




» T 


280, 281, 3()4, 394 
393 

barbareaejolium Baker 390, 391 
barbareaefolium P^'anchet 390 
barbareaejolium (“Turezaninow” 
[A. P. DeCandolle]) Fedtschenko 
380 

brevipes 330, 332 

brevipes var. jackianum 333 

brevipes var. pumilum 330, 333 

calycinum 292 

ceryiuum 364 

clavatum 358 

columbiae 294-296 


curinsiliqua var. lyrata 317 
curvisiliqua var. nuttallii 314 
dictyotum 360 
heterophyllum 395 
hispidum 365 

hispidum f. genuinurn 365 
hispidum f. tetrapoma 380-382 
Imiosum 333-335 
indicum 395 
lyratum 317 

mexicanum 325, 326, 339 
micropetahnn 327 
microsperma 394 
microtites 323 
obtusum 327, 329, 343 
obtusum var. alpinum 346 
obtusum var. sphaerocai'pum 349 
obtusum ^imbrosum 307, 308, 343 
Occident ale 320 
officinale 280, 281 
palustre 281, 353, 362, 373 
palustre ? brevipes 330 
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palustre R hispidum 365 
palustre subsp. hispidum 365 
palustre subsp. hispidum var. 
glabra 358 

palustre var. hispidum 365 
palustre mexicanum var. interme¬ 
dium 339 

palustre 8 tanacetifolium 327 
plebejum 325, 326 
plebejum f. latifolia 327 
polymorphum 313, 314 
portoricense 330 
pyrenaicum 280 
sessiliflorum 333 
sinuatum 297, 305 
sinuatum var. calycinum 293 
sinuatum var. columbiae 294, 295 
sinuatum var. pubescens 294, 296 
sphaerocarpum 349 
sylvestre 280, 281, 391 
tanacetifolium 327 
tanacetifolium var. insularum 330 
terrestre 280, 352 
terrestre var. hispidum 365 
terrestre var. occidentale 357 
trachycarpum 297, 299, 305 
walteri 327 
williamsii 357, 377 
Radicula 280, 284, 397, 398 
alpina 347 
aquatica 398 
ausiriaca 393 
barbaraefolia 380 
brevipes 332 
calycina 293 
clavata 358 
coluynbiae 294, 296 
curvipes 344 
curvisiliqua 309, 315 
curvisiliqua var. hallii 314, 315 
curvisiliqua var. lyrata 319 
curvisiliqua var. nuttallii 314 
dictyota 360 
glabra 359 
hispida 365 
Integra 348 


limosa 334 

lyrata 308, 319 

mexicana 325 

multicaulis 320 

nuttallii 314 

obtusa 308, 327 

obtusa var. sphaerocarpa 349 

occidenialis 320, 367 

pacifica 357, 367 

palustris 352 

palustris var. hispida 365 
pectinata 314 
polymorpha 314 
portoricensis 332 
sessiliflora 334 
sinuaia 298 

sinuata var. integra 344 
sinuata var. truncata 341 
sphaerocarpa 349 
sylvestris 324, 391 
tenerriyyia 307 
terrestris 353 
trachycarpa 298 
underwoodii 344 
walteri 327, 329 
williamsii 357 

Roripa 281 (see also Rorippa) 
Rorippa 279-284, 286, 295, 303, 305, 
310, 334-337, 343, 370, 372-374, 384, 
384, 386-391, 395, 396, 398-400, 408, 
411, 422, 424 
alpina 346, 347 

amphibia 280, 292, 372, 394, 396, 
398, 424 

austriaca 291, 292, 393, 394, 424 
barbareaejolia (A. P. DcCandolle) 
Porsild 380 

barbareifolia (A. P. DcCandolle) 
Kitagawa 287, 307, 369, 371, 380- 
384, 390, 391, 398, 421 
calycina 291, 292-296, 303, 305, 306, 
386, 388, 398, 422 
calycina var. columbiae 294, 295 
clavata 358 

coloradensis 289, 290, 303, 304, 305, 
386 


foliimbint' 291. 29;i, 294-297, 305, 
306, 386, 388, 389, 401, 422 
ciystallina 289, 390, 391 
C'urvipe.s 289, 290, 302, 307, 310, 341- 
343-346, 348-351, 373, 384, 386, 388, 
390, 414, 415 
ciirvinos var. 



345, 346-349, 


351, 414 


cjirvipos vai’. curvi|)t“s 308, 345-347, 
349-352, 388, 413, 422 
ciirvi|u*s var. Integra 311, 345, 347- 
349, 351, 3.54, 372, 386, 414, 422 

288. 290, 306-309-311, 


ciirvis 



322-324, 343, 346, 348, 349, 352, 361, 
364, 372, 373, 383, 386, 388-390, 405- 
407, 422 



eiirvisalKiiia var. 

313. 315, 317. 322, 323, 405 
CHrt'isili(in(i var, Jiallii 314 


310- 



var. lyrata 312, 317. 
319, 320, 322, 323, .384. 406 
eurvi.siliqua var. iiuttallii 310, 312, 
313-315, 319, 322, 323, 405 


t*ur\ 



V a r . 



I 


alis 311, 


312, 320, 322-324, 406 


eurvi.siliqua var. orieiilalis 308, 310- 
312, 315, 316, 317, 322. 323, 405 
eurvisiliqua var. prucumbens 313. 

317, 3/8, 319, 322, 323. 406 
eurvisiliqua var. spatiilata 311, 312, 


319, 320, 321-323, 406 
(lictyota 360 

hetcrophylla 287, 395, 424 
hi.'<pida 354, 365, 381. 396 



V a r. 



eac 




fJC 


}iis])ida var. (jlalrraia 363 
indiea 291, 395 
inclica var. apetala 395 
hdegra 347, 364 

intermedia 288, 289, 337, 339-343, 
354, 388, 411, 422 

islandiea 3.54-357. 361, 362, 371, 372, 
396, 398, 399 




. jervaldiana 361 
islandiea var. fernaldiana 361 
islandiea var. fernaldiana f. repta- 


hunda 3Vi 

islandiea var. glabrala 361, 363 



■n var. 




;r: 


tj V/* 


islandiea var. viierocarpa f. rejda- 
bunda 371 

islandiea var. ()eeide7}lalis 357 

. 309. 319 

mogasporma 289. 326, 336-,3.38-341, 
388, 389. 411, 422 

nu’xicana 289, 290, 307, 324, 325, 





326, 328, 329, 336, 339, 340, 
387-389, 408, 422 
niii'ro.spc'i’ina 286, 394, 395 
mierotitis 291, 307, 310, 311, 323, 
124. 326. 3,52, 383. 387-389, 392, 


i 


406, 497, 422 


niontana 395 

mnllieatdis 320, 322 
nnliallii 314 




i. 309. .327, 329, 342, 343. 


345-347, 350, 351. 364, 399 
oblnsa var. al])ina 346, 347 
sa var. mlenra 348, 364 




sa var. .s- 







occ* 



111 



. 367 



paeijica 357, 36 
palu.stri.s 279, 280, 282, 287, 289, 306. 
307, 322, 341, .343. 346, 348-.349, 
351, 352-355, 357, 360, 362, ,363, 367, 
369, 371-375, 378, ,379, 381-384, 386. 
388-390. 392, 420 






T f 1 1 • 



*’1 n i~ 

t 



o r: 



1/ •. 


348, 354, 356 
palustris 








3.59, 379, 381, 386, 418 




g 



a var 


3.59, 364, .373, 378, 388, 418, 422 
stris s 





var. die- 
tyuta 359, .360-362, .373, 418, 422 
palustris subsp. glabra var. fcrnal- 



O I 1 ^ 



, 359-361-:''’ 



3, 366, 367, 
369-371, 37,3, 374, 376, 379, 418, 422 
palustris subsp. glabra var. glabra 
359. 360, 362, 363, 370, 418, 422 





T 


glab 


429 


rata 359, 362, 363, 364, 373, 378, 
379, 418, 422 

palustris var. glahraia 361, 363 
palusiris vai'. glahraia f. aquatica 
361 

palustris var. x reptabunda 371 
palusiris sub.sp. hispida 355, 364, 
365, 374, 379, 381, 384, 384, 419 
palustris subsp. hispida var. elon- 
gata 366, 367, 368, 369, 376, 378, 
379, 381, 383, 419 

palustris subsp. hispida var. his¬ 
pida 359-363, 366, 367, 369-371, 375- 
377, 379, 419 

palustris subsp. hispida var. his¬ 
pida X subsp. glabra var. fernal- 
diana 369, 371, 420 
palusiris var. hispida 365 
palustris var. hispida f. inundata 
365 

palustris subsp. occidentalis 356, 
357, 358, 381, 416 

palustris subsp. occidentalis var. 

clavata 358, 360, 378, 379, 416 
palustris subsp. occidentalis var. 

occidentalis 358, 363, 378, 379, 416 
palustris var. pacifica 357 
palustris subsp. palustris 355, 356, 
377, 379, 381, 416 
palustris var. palustris 301 
palustris subsp. palustris var. pa- 
lustris 283, 358, 362, 371-373, 377- 
379, 416 

palustris subsp. palustris var. pa¬ 
lustris X subsp. hispida var. his¬ 
pida 369, 371, 420 

palustris subsp. palustris var. wil- 
liamsii 356, 357, 367, 369, 377, 416 
pectinata 314 

pinnaia 288, 289, 326, 337, 339-341, 
354, 384, 388, 411, 422 
polijniorpha 314 

portoriccnsis 287, 328, 330, 332, 333, 
335, 336, 384, 387, 388, 422 

portoriccnsis var. portoriccnsis 333, 
408 


portoriccnsis var. pumiluni 333, 408 
prostrata 292, 372, 394, 424 
ramosa 291, 302, 303, 305, 388, 389, 
403, 422 

sessiliflora 287, 333-336, 384, 384, 
387-389, 397, 410, 422 
sinuata 291-294, 296, 297-303, 305, 
309, 310, 324, 384, 386-390, 392, 
402, 422 

sinuata var. puhescens 294 

sphaerocarpa 288, 349-351, 388, 414, 
415 


subumbcllata 291, 295, 296, 297, 305, 
306, 386, 401, 422 

sylvcstris 279, 280, 286, 291, 300, 
301, 324, 345, 372, 391-394, 399, 423 
tanacetifolia 327 


tcnerrima 288, 301, 307-311, 319, 342, 
343, 383, 388, 389, 404, 422 
teres 287, 326, 327-330, 332, 333, 335, 


336, 342, 343, 384, 387, 388, 389, 
392, 399, 422 


teres var. rollinsii 329-331, 332, 408 
teres var. teres 329, 330, 332, 408 
terrestris (Withering) Fuss 353 
terrestris (“R. Bi’own in Aiton” 
[Withering]) A. Nelson 353 


terrestris var. hispida 365 
terristris var. globosa 359, 363 
trachycarpa 298 

truncata 288, 301, 340, 341-346, 350- 
352, 354, 384, 384, 386, 388, 390, 
412, 415, 422 
underwoodii 343 


ivalteri 327, 330, 332, 399 
williamsii 357 


Section Brachylobus 281 
Cardaminum 281 
Clandestinaria 281 


Rorippa 283, 286, 306, 307, 309, 324. 
326, 343, 345, 381, 383, 384, 384, 
386 


Sinuatae 282, 283, 286, 290, 292, 303, 
305-307, 310, 323, 326, 345, 381, 383, 
384, 384, 386, 389, 401 
Sisymbrium 280, 398 
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amphibhim 279, 280, 325, 333, 394 


amphibiuvi R aqualiciim 280 
amphibium S terrcsirc 280 
curiHsiliquiim 309 



islandicmn 354 


ivaltcri 327 
I'clracelliov 284, 382 
ellipsoidcmn Hort. Turczaninow 
Fischer et Mever 381 
ellipsoidcum Turczaninow 382 
TctraceUiinn 382 



(Turczaninow) S 



crotitcs 



'reirapoma 




palustrc (Linnaeus) Pollich 35'2 
•sj/Zrc-sirc 279, 280, 391 
tanacctijoUum 327 
teres 327 
terrestre 352 


crusianum 381 
kruhsiauum 380, 382 
krusicnium 380 
pip'iforme 380, 381 
sphaeroideum 382 


F 
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Abies lasiocarpa 5 
Abildgaardia 57, 70; mexicana 65, 66, 
70, 71, 73, 94, 139, 198, 209; viono- 
stachya 64, 70, 72; ovata 62, 64, 65, 
66, 70, 71, 72, 73, 81, 140, 198, 209; 
pubescens 91; setacea 86 
Acalypha ostryifolia 277 
Acer 251; glabrum 6 
Aceraceae 6 

Achillea millefolium ssp. lanulosa 9, 
var. alpicola 9 
Aconitum columbianum 25 
Actaea arejuta 25; rubra ssp. arguta 
25 

Adiantum pedatum 5 
Agastache urticifolia 19 
Agoseris aurantiaca var. aurantiaca 
9, var. purpurea 9; glauca var. 
glauca 9, var. laciniata 9 
Agropyron albicans 37; cristatum 37; 
dasystachyum 37; scribneri 37; 
spicatum 37; subsccundum 37; tra- 
chvcaulum 37 
Agrostemma githago 8 
Agrostis alba 37; exarata 37; humilis 
37; scabra vai’. geminata 37; thur- 
beliana 37 

Albizia julibrissin 241 
Alismaceae 35 

Allium brevistvlum 41; rubrum 41; 

schoenoprasum 41 
Alnus tenuifolia 6 
Alopecurus aequalis 37 
Ameianchier alnifolia 27 
Anacardiaceac 6 
Anaphalis margaritacea 9 


Androsace filiformis 24; septentrion- 
alis var. subulifera 25, var. sub- 
umbellata 25 

Anemone glohosa 25; multifida var. 

multifida 25, var. tetonensis 26 
Anemopsis californica 112 
Angelica arguta 33; lyaUii 33; pin- 
nata 33 


Antennaria 44; alpina var. media 9; 
aprica 10; arida 10; corymbosa 10; 
dimorpha 10; luzuloides 10; parvi- 
folia 10; racemosa 10; rosea 10; 
umbrinella 10 
Apocynaceae 6 

Apocynum androsaemifolium 6 
Aquilegia caerulea 26; flavescens 26 
Arabis cobrensis 15; drummondii 15; 
glabra 15; hirsuta 15; holboellii 
var. pendulocarpa 15, var. I’etro- 
fracta 15; lyallii 16; nuttallii 16; 
pinna! a 337 

Arceuthobium americanum 21 
Arctostaphylos uva-ursi 17 
Arenaria congesta 8, 46: lateriflora 
8; nuttallii 8; obtusiloba 8; sajan 
ensis 8 


Armoracia atiuatica 286; 


rusticana 


393 

Arnica 266; chamissonis ssp. foliosa 


10; cordifolia 10; latifolia 10; longi- 
folia ssp. longifolia 10; mollis var. 
mollis 10; parryi 10 
Artemisia abrotanum 10; arbuscula 
10; cana ssp. cana var. viscidula 
10; dracunculoidcs 10; dracunculus 
10; frigida 10; ludoviciana ssp. 


fanclicans 10, ssp. ludoviciana vai'. Brachyolobus (sec 
latiloba 10; norve,Lfiea ssp. saxatalis 
11; tridcntata 11 




'X, p 



Breweria piekerin.eii var. patlersonii 


Ast('i- alpi.eeiHLS vai-. havdonii 11; 


nrrcr 



eaniix'slris 11; eancscens 11; chil- Brickellia 274; adenolepis 274; clilor- 


etisis SSI) 


idscendens 11; con 


spiciuis 11; cn^Jiclniannii 11; folia- 
ccus var. apricns 11. var. ])arryi 
11; hcspcrius var. laetcvircns 11; 
inlc.ci'ifolius 11; occidcnlalis var. 
occidcntalis 11; pcrclcgans 11 


olcpis 274; cupatorioidcs 274. var. 
corymbulosa 274. var. ozarkana 


274. var. tcxana 274 


( I " " 


I 



* rf 


11 ; 



a 274, var mcxicana 


274; mosicri 274; orcithalcs 274; 
scliaifncri 274 


Astraj^alus 44; agrcstis 19; alpiniis Brodiaea dou.^lasii 41 

19; bisulcalus 19; canadensis vai-. Bi-omus anomalus 27; carinatus 27; 


brex'idens 19; Icptocarpus 27;); 
niicrocyslis 19; miser var. hylo- 

var. .szlareosiis 


ciliatus 27; commutatus 27; inei’- 

niis 27; japonicus 27; niarMinatiis 
philus 19; purshii var. glareosus 27; teclorum 38 

19; reventus 19; tegetarius 20; ter- Bulboslylis 57. 73; alpcstris S3; an- 


minalis 20 

Athyrium alpestre var. americanum 




ina 5 


5; 

Baeiimerta 281 

Balsamorhiza maei’ophylla 11; sa^- 
ittata 11. 47 

Barbarea (nuericana 10; orthoceras 
var. orthoceras 10 

Bartlc'ttia 200 

Beckmannia eruciformis 377; syzi- 
.uachne 27. 277 

Berberidac('ae 0 

Berbc'i’is ix'i^ens 0 

Bess('ya ciucrca 31; wvominuensis 31 


tiliana 78, 100, 165. 215: areuata 
70. 77. 91, 157, 215; arevaria 93. 95; 
arpciitiiia 92; barbata 01. 04. 05, 00, 
75. 82. 84, 80, 97, 99. J4,S'. I.9.S, 211: 
capillaris 01, 03. 73. 78. 82. 97, 98, 
99. 100, 162, 2/2, 215, var. courcuita 
90. var. crebra 98, var. i.sopoda 98, 
var. tciiiiifolia 99, var. trilida 04; 
ciliatifolia 95, 97. 99, 100, var. cilia- 


Betiila .ulandulosa 0; occidcntalis 0 
Betulaceae 0 
Bidens cornua 11 

Bi,L;elo\via nudata ssp. aii.'itralis 274, 
var. australis 274 
Bora.einaceae 0 
Botrychium coulteri 5 
BonLitiia hcucJu’riforatis 21 


tifolia 78, 82, 80. 95, 97. 99. 161. 215. 
\ ar. coarctata 01, 03. 05. 00. 78. 82. 
90, 97, 162, 19S. 215: clariuux 91; 
coarciata 96, 97; curassavica 70. 
87, 90, 152, 214, var. /)a//c.s'cc»,s 87; 

92; floccosa 
var. B (?) 


c‘kii}anii 88 




5, i: 



74, 75. 82. 
puiuilio 87; floi'idauns 84; funckii 




iO, 70. 88, 89, 154. IDS. 212. 
214: (/ri.schachii 80; hnitiensis 82; 
Ilirta 65, 06. 77, 92, 159. 198. 214; 

lea 82; junci- 




index. p 


Brachilobus (see 
420) 

Bracliiolobus (see Rorippa index, p. 
420) 

Bracli> lobus (see Rorippa index, p. 
42 0) 


hirlc’Uo 92; 

formis 65. 06. 74. 75. 80. 81, 142. 198. 
210: juncoides 01, 03, 05. 00. 77, 78. 



t/fJ, t 



, 99, 160. 198. 212. 2/2, v 


i I 1 « 


anipliceps 94; knni.sdorfjiana 80. 93. 
94; nesiotica 75. 82. 84. 87. 147: 




aradoxa 74, 79. 141. 
210: paueiflora 02, 76, 77. 88, 152. 


210; portoricensis 88; pubescens 62, 
65, 66, 76, 81, 91, 158, 198, 214; 
schafjneri 76, 88, 89, 155, 212, 214; 
sepiacca 75, 86, 151; setacea 62, 75, 

76, 78, 86, 150, 214; spadicea 79; 
s'ccnophylla 63, 65, 66, 75, 82, 85, 97, 
99. 149, 198, 211; subaphylla 75, 77, 
S3. 146, 210, var. longiglumis 83, 
var. rigida 83; subefnnhriata 83; 
lenuifolia 78, 81, 99, 164, 215; ten- 
uispicata 88; trilobata 65, 66, 76, 

77, 90, 91, 93, 156, 198, 214; iiierck- 
heiviii 83; vestita 63, 65, 66, 74, 79, 
81, 142, 198, 210; warei 63, 65, 66, 
74, 81, 97, 144, 198, 211; ivilsoni 82 

Bupleurum americanum 33 

Cactaceae 7 


36; microptera 36; ncbraskensis 
36; neurophora 36; nigrican.s 36; 
ovaia 72; petasata 36; phacocep- 
hala 36; podocarpa 36; pracgracilis 
36; pyrcnaica 36; raynoldsii 36; 
rossii 36; rostrata 36; tolmici 36; 
vallicola 36; vesicaria 36; viridula 
377 


Caroli-gmelina palustrif; 352 
Carya 251, 275 
Caryophyllaceae 8 

Castillcja cusickii 31; linariaefolia 
31; longispica 32; miniata 32; pilosa 


32; pulchella 32; i-hoxifolia 32 
Catabrosa aquatica 38 
Ceanothus velutinus 27 


Celastraceae 9 


Calamagrostis canadensis 38; inex- 


pansa 38; 
38 



Callitrichaccac 7 

Callitriche palustris 7; verna 7 

Calochortus nuttallii 41 


Caltha leptosepala 26 
Calypso bulbosa 43 
Camassia quamash 41 
Camelina 381; barbareaejolia 380 
Campanula rotundifolia 7 
Canipanulaccae 7 
Caprifoliaccae 7 
Capsella bursa-pastoris 16 
Caragana arborescens 20 
Cardamine (see Rorippa index, p. 

426); breweri 16; oligosperma 16 
Cardaminum 281 
Carduus nutans 11 
Carex 44; ablata 35; aquatilis 35, ssp. 
altior 377; athrostachya 35; atrata 
35; aurca 35; brevipes 35; canes- 
ccns 35; chalciolepis 35; diandra 
35. 377; disperma 35; douglasii 35; 
eastwoodiana 35; elynoides 35; fcs- 
tivella 35; geveri 35; havdeniana 
35; hoodii 35; kelloggii 35; laevicul- 
mis 36; lanuginosa 36; limnophila 


Cerastium arvense 8 
Ceratophyllaceae 9 
Ceratophyllum deinersum 9 
Cercocarpus ledifolius 27 
Chaenactis alpina 12; douglasii 12 

Chamaesyce cordifolia 275 
Cheilanthes siliquosa 5 
Chenopodiaceae 9 

Chenopodium album 9; atrovirens 9; 
capitatum 9 

Chimaphila umbellata var. occidcn- 
talis 25 

Chorispora tenella 16 
Chrysanthemum leucanthcmum 12 
Chrysopsis villosa 12 
Chrvsothamnus nauscosus 12 
Cinna latifolia 38 
Circaea alpina var. pacifica 21 
Cirsium arvense 12; eatoni 12; drum- 
viondii 12; foliosum 12; vulgare 12 
Cladium jamaicense 112 
Claytonia lanceolata 24, 52; megar- 
rhiza 24 

Clematis columbiana 26; hirsutissima 
26; ligusticifolia 26 

Cnidoscolus texanus 275 
Collinsia parviflora 32 
Collomia linearis 23 



Coinandra pallida 30; iiDibcHata 30 
Comnu'lina diffusa 277 
Couipositao 9, 44, 205, 274, 270 

ina 247, 251, 254, 
207, var. alpina 251, 253, 254, 255, 




De.scurainia californica 10: pinnata 
10; richai’dsonii 10; sophia 10 
Desmanthus 234; illinoensis 241 
Diconti’a uniflora IH 


?r: 

f. 












vai’. mexicana 253 


I)ichro»}a ccspitosu m 
Dichromcna 59; cnespitosa 85 


255, 2.).9, 207. 207; americana 247, Digilaria sanguinalis 277 
248, 250, 251, 253, 255, 250, 257, 200, 


202; Indoi'iciaiia 255, nie.ricnna 247 


Disporum trachycarpum 42 
Distichlis spicata 112 


255; panaiiiensis 247, 254: sylvadca Dodocathcon conjugons 25; pauci 


247, 254 

t’ouyza canadon.sis 12 
C'oi'allorlii/a maculata 43; nierten- 
siana 43; .striata 43; tidfida 43 
Corc'horus oi’inocc'nsis 277 
Cordylanthus raniosus 32 
Cornact'ae 15 
C-’ornus 251; slolonif('ra 15 
t’oi\\dalis auroa 18 
(-'rassulacc'ac' 15 

C’ratac'gus douglasii var. douglasii 27 
Ci'c'pis acuminata 12; atribarba 12; 

modoccnsis 12; tcctorum 12 
('rucifcrac 15, 44. 279, 280, 388, 390, 
399, 400 

Cryiitograninia aci'ostiehoidos 5 
(.'r\ptantha aflinis 0; loi'rcyana 0; 
watsonii 0 

C'ucuniis nu'lo var. dudaini 277 
C'uplK’a 71 
(’uprcssaccac 5 
(’uprt'ssus 251 
(\vinopt(‘rus hciuU'isonii 33 
C’\ noulo.ssuni officinale 0 


t^^■I;)('raccac 35, 44, 57 


C \'p('ru.s coviphinatus 100; hirius 92; 

iria 277; iuo7U)stac}njus 72 
Cysloptcris fra.gilis 5 
Dactviis glomcrata 38 
Dantlionia califoinica 38: intermedia 
38; unispicata 38 

Delifliinium nelsonii 20; occidentale 
20 

Descliamjxsia atropui'purea 38; cae- 
spitosa 38 



ilm'um 25; pulchellum ssp. pul- 
chellum 25 

Draba apiculata 10; crassa 10; cias- 
sifolia 10; 
rosa 10; iiwalis var elonpala 10; 
oligosporma 10; stenoloba vai'. 
nana 10 

Di'acocephalum parviflorum 19 

var. anuLislifolia 






27 




Elaeagnaceae 17 
Elaeaenus commutata 17 


Eleocharis 58; acicularis 30; macro 


stachya 30; obtusa 30; pauciflora 
30 

Elodea canadensis 40 
Elvmus cinereus 38: glaiu'us 38 

^ H, 1 

Ei)ifagiis 204 

Epilobium adenocaulon 21; alpinum 
21; angustifolium 22; glandulosum 
22: latifolium 22: minutum 22; pan- 
iculatum 22; suffruticosuni 22 

Equi-sctaccae 4 

arvense 4; hvemale 4; 
kansanum 4; laevigatum 4; 

4 




stre 377; variegi 
Ericaceae 17 






Lrigeron 


gens 12; ('atonii 12; ,Uit 


s 12: diver- 




leiomerus 12; lonchophyllus 12; 
ochroleucus 12; peregrinus ssp. cal- 
lianthcmus 12; pumilus ssp. inter¬ 
medins 13; speciosus var. macran- 
tbus 13 



435 


Eriogonum cernuum 23; heracleoides 
23; ovalifolium var. depressum 23; 
umbellatum var. subalpinum 23, 
51 

Eriophorum 59; viridi-carinatum 36 
Ei'iophyllum lanatum var. integrb 
folium 13 

Eritrichium nanum var. elongatum 6 
Eryngium 71 

Ery.simum asperum 16; capitatum 

16; cheiranthoidcs 16; nivale 16; 
walieri 327; wheeleri 16 
Erythronium grandifiorum 42 
Euphorbia heterophylla 277; macu- 
lala 277 
Fagus 251 

Fostuca idahoensi.s 38; kingii 38; 
ovina 38 


FimbristYli.s 57, 10!); ae.stivalis 64. 

124. 184; alamosana 121, 122; annua 
61. 65, 67, 103, 117, 118, 120, 121, 

125, 181, 182, 199, 221, var. diphpUa 
117. forma briznides 117, forma 


{ovicnto.'ia 116; anomala 133; apu.s 
124; arevicola 121; argillicola 61. 
65. 67, 94, 104, 128, 129, 130, 191, 
198, 222; autumnalis 61, 62, 65, 67, 
101, 107, 108, 125, 167, 198, 216, var. 


coinplanaia 106, var. muci'omdata 
107, 108; baldwiniana 121, 122; bi.s- 
umbellata 118, 179; brizoides 117; 


bufonia 99; capilhu-is 98, var. co- 
arctata 96, var. pilosa 93; caro- 
liniana 61, 65, 66, 67, 102, 111, 112, 
113. 116, 132, 133, 134, 135, 136, 171, 
199. 218; caroliniana x puberula? 


199: carteri 96; ca.stanca 65, 67. 
105, 113, 131, 132, 133, 195, 198, 225; 
chirigota 92; cornata 123; com- 
planata 62, 63, 65, 68, 101, 106, 107, 
108. 110, 166, 198, 216; congesia 


124: cras.sipes 71; cubensis 86; ciir- 
as.sarica 87; cylindriciim 132; cy- 


mosa 65, 127, 190: darlingtomana 
121. 122; decipiens 65, 68, 103, 119, 


120, 180, 198, 219; dichotoma 63, 65, 
68, 101, 103, 117, 118, 119, 120, 122, 
178, 198, 220, forma annua 121; 
diphylla 65, ssp. diffusa 117, var. 
pluristriata 116, var. tomentosa 
121; diphylloides 65; dip.sacca 125, 
187; drummondii 133; ferruginea 
103, 114, 175, 222, var. conipacta 
114; floccosa 82; frankii 107, 108, 
var. brachyactis 107; geviinaia 108; 
glaucum 117; glonicrala 126; grise- 
bachii 86; 



112, 136; hirta 
92, 123; hirielluni 121. 122; his- 
panioUca 83; hispidula 92; holway- 
ana 121, 122; inagucnsis 103, 115, 
132, 176, 222; inconsians 113; in¬ 
terior 135; juncoides 93; la.vuni 117, 
121, 122; mioralis 108, 109; makin- 
oana 65; mclanospora 126; mexi- 
cana 71; miliacea 61, 62, 65, 68, 101, 
108, 109, 110, 120, 125, 168, 198, 217; 
monostachya 72; inidtistriata 133; 
obscura 106; obtusifolia 126; ovata 
72; pallidula 65, 68, 104, 130, 193, 

198, 222; papiUosa 81; penta.stachya 
104, 128, 129, 192, 222; perpu.silla 

65, 68, 104, 125, 126, 186, 198, 223; 
podocarpa 116; polymorpha 117; 
polytrichoidcs 114, 173; porfnricen- 
sis 88; preslii 91; puberula 61, 65, 

66, 111, 113, 116, 132, 133, 136, 226, 
var. drummondii 134. var. interior 
65, 68, 102, 106, 112, 135, 136, 197, 

199, 226. var puberula 61, 65, 66, 
68, 105, 133, 136. 196, 199, 226; quin- 
quangularis 65, 101, 109, 110, 169; 
sai'annarum 93; .schoenoide.s 62, 65, 
68, 102, 113, 114, 172, 198, 219; 
sericea 65; scrraiuium 121; .sinten- 


?.v/? 126; spadicea 



65. 69, 105. 


131, 194, 198, 225, var. castanea. 

132, var. puberula 133, forma do- 
mingensis 131; spathacea 63, 65, 
69, 104, 126, 127, 189, 200, 224; spe- 
ciosa 131; .squarro.sa 65, 104, 123, 


/iS'.')’: stauiitoni 12(), 1H8: HtenopJiijUa Gooclycra oblonj^ifolia 4;j 


Hf): 







j 1' 


1 



Gramincao .‘{7, 44 


G r 



squarrosa 13 



FI 


114: lliermalis (>1. (55. (59. 102, 110, 

111, 112, 132. no, 198. 226: tomcMi- 
tosa (51, (55, (59, 103, 11(5, 117, 120, 

122, 177, 198, 201, 219: li’istachya 
(55, 114, 174: vahlii (51. (55. (59, 

124, 125, 185. 198, 228: verrucosa Haloragidacoae IS 

121; reslila 80; rinceutii 124 
a\'{'ria 2(55; pringlci 272 




■ia dilatata 43; 


43; obtusata 43; unalasconsi.s 43 
Hackelia dilTu.sa (5; (loribunda (5; jo.s- 
•sicac 7; patens 7 


Flo('rk('a piosc'i pinacoide.s 21 

FFYH, DAVID 27(5 

Fra,L;aria bruclcata 27; (jlauca 27; 


vesca vai’. bractoala 27. vai 
ulauca 27 


Haploosthc's 2(55, 2(5(5, 272 
Haplopappu.s acaulis 13; sulTruticosus 
13 

HAYNES. ROBERT R, 2(54 
llc'dysai'uni boroale var. borcale 20; 

occidentaic' 20 
lleh'ocharis 59 

Tlc'lianlhella (iiiinciucMiei’vis 13; uni- 


flora 13 



c 


'nuini acoruianuin 275 


Fra.sera sj^eeiosa 18, 48 
Fritillaria atro|)iirpurca 42; pudica 
42. 56 

Fuii-ona 59, (54; bi'oviscta (54; longa Heliantlius annuu.s 13 
(54; pumila (54; scirpoidca (54; sim- Hei'ack'uni lanatuni 34, 55 
pk'X (54; s(|uarrosa (54; umbellata Hesporochloa kingii 38 
(54 


Funiariaceao 18 

(Jaliuni apariiK' var. echinospormum 
29; bifoliuni 29; boroale 29; trifi- 
dum 29 

Gaulthoria huinifusa 17 
CJa>’ophytum (iifjusuvi 22; nuttallii 22 
G('n(iana aflfini.s 18; aniai'('lla 18; 

calvcosa 18; detonsa var. unicaulis 

%■ 

18; t}ier})ia}is 18 

Gt'ntianaceae 18 
Gc'utianopsis 37(5, 397 
Geraniaceae 18 

Geranium nervosum 18; richardsonii 
18 

Geum macro|iliyllum var. iK'rincisum 
27; rossii var. lurbinatum 27; tri- 
florum var. eilialum 27 
Gilia avvreuata 23 


Heuehera parvifolia var utahcnsis 30 
Ilieracium albiflorum 13; cvnoelos- 


soides 13; graeile 13; seouleri 13 
Hieroehloe odoi'ata 38, 377 
Hippuris vulgaris 18 
Hordeum braehyantheiiim 39; juba- 
tum 39 

Humulus americanus 21 

Ihdrocbaritaeeae 
■ 

Ilydrophyllaeeae 18 

18 

artemisiaefolius 275 








Hymcnoxys grandiflora 13 
Hyoscyamus niger 33 
Hypericaceac' 19 



formosum ssp. scoulei'i 


19 


i T V 


Ilypopitys monolropa 25 

Iliamna rivularis 49: var. diversa 21 


Glyeeria boiealis 38; elata 38; pauci- lpom()ps}.s appregaia 23 


jlora 40; striata 38 
Glyeyri'lii/.a lepidota 20 
Gnaplialium microcephalum 13; pa 
lustre 13 


Iridaccae 40 


I r ilia 



72 


ISELY. DUANE 232 



naceae 




437 


Isoetes bolanderi var. pygmaea 4 
Isolcpis 58, 73 

Isolepis barbata 84; brachyphylla 98; 
bufonia 99; capillaris 98; ciliaW 
Jolius 95; coarctata 96; driivimon- 
(lii 133; exilis 92; funckii 88; hirta 
123; junciformis 80; miliacea 108; 
paradoxa 79; radiciflora 98; sieno- 
phijUa 85; vahlii 124; vestita 80; 
warei 81; willdenowii 106 
Iva xanthifolia 13 
Ivesia gordonii 28 
Juglans 251, 264 
Juncaceae 40 

Juncus 44; alpinus 377; arcticus ,ssp. 
littoralis 377; balticus 40, var. lit- 
toralis 377; bufonius 40: confusus 
41; drummondii 41; en.sifolius 41; 
filiformi.s 41; longistylis 41; mor- 
ten.sianu.s 41; parryi 41; saximon- 
tanus 41; tracyi 41 
.luniperus 251; communis var. saxa- 
tilis 5; scopulorum 5 
Kalmia polifolia var. microphylla 17 
Kelloggia galioides 29 
Kochia .scoparia 9 
Kocleria cristata 39 
KRAL, ROBERT 57 
Knhnia 274; adenolepis 274; chlorn- 
lepis 274; eupatorioidefs 274, var. 
corymbulosa 274, var. ozarkana 
274, var. pyramidalis 274, var. 
icxana 274; leptophyUa 274, var. 
mcxicana 274; microphylla 274; 
mosieri 274; oreiihales 274; schaiJ- 

y ■ pi ■. 

neri 274 
Kyllinga 59 
Ijabiatac 19, 275 

Ijactuca integraia 13; piilchella 13; 

scrriola 13 
Lappula rodowskii 7 
Loguminosae 19, 44, 232 
Lemna minor 41; trisulca 41 
I.omnaceae 41 
Lentibulariaceae 21 


Lopidium campcstrc 16; dcnsifiorum 
var. bourgeauanum 16; perfolia- 
tum 16 

Ijcptochloa filiformis 277 
Lcptodactylon pungens 23 
LepiogloUis 234, 241; angiistisiUcpia 
239, 240; berlandieri 237; chapmanii 
239; haUiana 236, 237, 238; hysiri- 
cina 235; intsia 240, 241; latidens 
237; microphylla 239; mimosoides 
241, 242; nehonii 237, 238; nuiiallii 
241, 242; occidentalis 242; potosina 
237, 238; reverchonii 243; roemeri- 
ana 243; uncinaia 241, 244 
Lcsqucrclla 389, 398; proslrata 17 
Lcwisia pygmaea 24; triphylla 24 
Ligusticum filicinum 34 
Liliaceae 41, 44 
Limnanthaceac 21 

Limosclla aquatica 32 
Linaceac 21 

Linanthastrum nuttallii 23 
Linanthus harknossii 23; soptentrion- 
alis 23 

Linaria dalmatica 32; vulgaris 32 
Linnaea borealis ssp. longiflora 7 
Tanum levvisii 21 
Liciuidambar 251, 264 
Tastcra convallarioides 43; cordata 
43 

Tiithophragma bulbifera 30; parvi- 
flora 30 

Tathospermum rudcralo 7 
Llovdia scrotina 42 

t- 

T^oasaccac 21 
Ia>bc'lia 71 

r.omatium ambiguum 34; dissectum 
var, multifiduni 34; montanum 34; 
simplex 34 

T,onicei’a involucrata 7: utahensis 7 
Lorantliaceae 21 
Lotus coiaiiculatus 20 
Lupinus argentoLis ssp. parviflorus 
20; caespitosa 20; lepidus var. uta¬ 
hensis 20; sericcus 20 


Lu/.ula .^labrata 41; spicata 41; wall 

41 

Lyc’htiLs alba H 
Licopodiaceae 4 
L.i copocliiim annotiniim 4 
Lycopus asper 377; uniflorus 377 
Madia .ulomt'rata 13 
Mali()}iia repens (5 
Mah’accae 21 
Mai'silc'a mucronala 4; 

I'estita 4 

Mar.sileaceao 4 




menana Z‘i6\ 

Muhlonbergia andina 39; filifonnis 
39; raccmosa 39; richardsonis 39 
iim palusire 352; 





f J I 


Myosotis laxa 7; sylvatica 7 



/ 




minimus 2'' 




Myriophyllum (’.ralbescevs 18; spica- 
tum var. oxalboscens 18 
Nastiii’lium (sun Rorippa index, p. 


42()); 



17 


Neniophila breviflora 19 
Matricaria chamomilla 14; matri- Nuphar polyse|)aliim 21 


carioidos 14 

Mediea,L;o lupulina 20; sativa 20 
Meliea spoctabilis 39 
Melilotus alba 20; officinalis 20 
Mclochia corchoi'ifolia 277 
Melosnuin laeripeluni 275 
M('ntha arvensis vai’. glabrata 19 
Menlxelia dispcrsa 21; laovicaulis 21 
Mcn\ anlhaceac 21 

If 

Mcin anthes Irifoliata 21 


Nympliacaccac 21 
Oenothera breviflora 22; caes 



22, 50', heterantha 22; hookeri var 
ornata 22; iiallida 22 
()na,eraceae 21 
Oneoslijlis 73; (inoiaria 
80; iunciformis var. huviboUliiana 



* 



81; 



a 88; ienuifolia 99, var. 


Jiiiia 93, var. nnna 93; vesiita 80 
Opliio.elossaccae 5 


Menzic'sia fei'ruydnea var. .glabella 17 Opuntia fra,uilis 7 


Mertcnsia ciliata 7; oblongifolia 7 
Microseris nutans 14 

Mimosa 233; horridula 239, 240; in 







■IVc 



7 


(sia 239, 240, 241; viicr 
240; quadi'ivalvis 233, 234, 23B, 237, 
ss]). quadrivalvis vai' 

230; roenieriaud 243 
Mimulus floribundus 32; guttatus 32; 
k'wisii 32; mosc-hatus 32; suksdor- 
fii 32 


Orchidaceae 43 

Orobanchaceae 22. 24(5 
Orobanche 24(5; aniericana 247. 253; 
fascicLilata 22; ludoviciana 22; uni- 
floi'a var. minuta 22 
Oiouenia lineai ifolia 34 



s luteus 32 




ia 39: exi.gua 39; 



‘ a 






hvmenoides 39 

A 

Osmorliiza chilensis 34; depauperata 
34; oblnsa 34; occidentalis 34 



r t 


. V c 


aceae z 




i 30: 

30; sienopetala 30 
MoUloriea parvijlora 19 
MoiU'S('s imitlora 25 
Monok'pis nuttalliana 9 

M()notr()))a hypopHiis 25 
Moi'ac'cae 21 

Moronpia 234; (tnpnslaia 239; jlori- Pachistima myi-sinites 9 


Oxalis dillenii 22: slricla 22 
()x\ i’ia digvna 24 

Oxytropis aJpieola 20; campestris 20; 



'xa var. 



sa 20, var. ser- 


icea 20 


(hina 244; horridula 239, horridula 
anpiilaris 239; lalidens 237; micro- 
phulla 239; oceidetdalis 242; roe- 


Paeonia brownii 22 
Paeoniaceae 22 


Panitmm reptaus 277 



Parnassia fimbriata 30; kotzebuci 
var. pumila 30; palustris var. mon- 
tanensis 30; parviflora 30 
Pedicularis bracteosa var. paysonii 
32; contorta 32; groenlandica 32; 
parryi var. purpurea 32; raccmosa 
32 


Penstemon attenuatus s.sp. pseudo- 
procerus 32; cyananthus ssp. .sub- 
glaber 33; cyaneus 33; deustus 33; 
montanus 33; murrayanu.s 275; 
procerus 33; radicosus 33; whip- 
pleanus 33 

Perideridia bolanderi 34; gaiidneri 
34 


Petrophytum caespitosum 28 
Phacelia franklinii 19; hastata var. 
alpina 19; heterophylla 19; leuco- 
phyUa 19; sericea 19 
Phalaris arundinacea 39 
Phleum alpinum 39 
Phlox caespitosa 23; drummondii 
275; hoodii 23; longifolia 23; multi¬ 
flora 23; pulvinata 23 
Phragmites communis 39 
Phyllodocc ompctriformis 17. 18; 

glanduliflora 17, 18; x intermedia 
17 

Physalis angulata 277; lagascae var. 
glabreseens 277 

Physaria aeutifolia 17; austrolis 17 
Physocarpus malvaceus 28 
Picea engelmannii 5; pungens 5 
Pinaceae 5 

Pinus 251; albicaulis 5; contorta 6; 
flexilis 6 


Plagiobothrys cogjiatus 7; cusickii 7; 

scouleri var. penicillatus 7 
Plantaginaceae 23 
Plantago lanccolata 23; major 23 
Platanus 264 


Poa 44; alpina 39; ampla 39; annua 
39; arctica 39; bulbo.sa 39; canbyi 
39; epilis 39; fendlcriana 39; in- 
curva 39; interior 39; Icptocoma 


40; nervosa 40; palustris 40; pat- 
tersonii 40; pratensis 40; reflexa 
40; sandbergii 40; secunda 40 
Pogonosiylis squarrosus 123 
Polemoniaceae 23 

Polemonium occidentale 23; pulcher- 
rimum var. pulcherrimum 23; vis¬ 
cosum 23 
Polygonaceae 23 

Polygonum amphibium 24; aviculare 
24; bistortoidcs 24; buxiforme 24; 
coccineum 24; douglasii 24; kcllog- 
gii 24; minimum 24; viviparum 24 
Polypodiaceae 5 
Polystichum lonchitus 5 
Populus angustifolia 29; balsamifera 
29; tremuloides 29; trichocarpa 29 
Porterella carnosula 7 
Portulaca oleracea 277 
Portulacaceae 24 

Potamogeton alpinus var. tenuifolius 
42; berchtoldii 42; filiformis 42; 

I * 

foliosus 43; friesii 43, 377; grami- 
neus 43, var. gramineus 377; na- 
tans 43. 377; praclongus 377; rich- 
ai’dsonii 43, 377; strictifolius 377; 
zosteriformis 43, 377 


28; glandulosa ssp. glabrata 


Potamogetonaceae 42 
Potentilla 44; anserina 28, 377; arguta 
ssp. convallaria 28; brevifolia 28; 
concinna var. rubripes 28; diversi- 
folia 28; flabellifolia 28; fruticosa 

28, 

ssp. pseudorupestris 28; gracilis 
ssp. nuUciUii 28, var. elmeri 28, vai-. 
glabrata 28; mnnspeliensis 28; 
nivea 28; norvegica 28; palustris 
28; rtibricaulis 28 
Primula parryi 25 
Primulaceae 24 
Prunella vulgaris 19 
Prunus virginiana var. melanocarpa 
28 


PscLidotsuga menziesii 6 
Psilocarya 59 
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Pteridiuni aquilinum var. pubcsccais 


D 


laciniatus 29; pai'viflorus 29; siri(i 
osus 2H 



L- 1 



alis 14 


Kunu'x acotosella 24; crispus 24; 


fuetiinus 2 




Pterospora aiKlromecloa 25 
Ptervxia hc'iidc'i'soni 33 
Pui'sliia tridontata 2<S 
P\ r()la asarifolia 25. 53; dontata 25; 

ft 

minor 25; i^icta 25; sccunda 25; 
iniijlord 25; vii'cns 25 
I’vrolat't'ae 25 

ft 

OiR'i'ciis 251, 252; alba 251; bicolor Sa.i;itlai’ia cuneata 35. 377 


(•(iHiis 24; 
iu.s 24; tricuiguliralris 24 


VKiritimiis 24; mcxi- 

s 24; .salicifol- 


>c 





T T Jf ^ I [ T, t H I > 

i I -L 1 A. C L 4 A, ft 





vSa,L!;ina .saRinoidcs 8 


251; boreali.s 251; falcata 251; .^am- 
iR'llii 251; .m’i.sca 251; bcmisphaorP 
ca 251; marilandica 251, 275; muh- 



M’Lni 252; niyra 251; pctraoa 


251; sluimaidii 251; 


stcllala 275; 
U'xana 251; iitahcnsis 251; vc'lulina 


251; vii'Riniana 
Hadiciila (.see Ivorippa 
Ranuneulacea(' 25, 44 
Haiumculus 44; aciaformis var. moii- 
laiu'iisis 2(1; aciuatilis var. eai^il- 




'X, p. 427) 


laeeus 2(i; cv 


var. 1 



* 


aria 2(1; esc 





s 2(1, var. esch 


schollzii 2(1, var. suksdorfii 2(1; 
(lammula var. (iliforniis 2(1; 
berrimus 2(1; inamoenus 2(1; j 


27. 



; macounii 27; natans 
sc('leralus var. multiddus 27 



1 , 



a 



ifoi’a 14 


Khamnaceae 27 


K ha Minus c 



a z 



Rhus radicans (1; toxicodcudroii (1 
Rhynchos]iora 59; penigida 
Ribes inernie 31; lacuslre 31; monti- 



( V 


('MLini 




a )■(' 


31; salivum 


31; selosuni 31; viscosissimum var. 



viscosissimiim , 



■ipa (see 
Roriiipa (see 





appa 



'X, p 


'X. p 









curvisiliciua 17; islandica 17; nas- 
tiirlium-aciuaticum 17; ixdustris 17 

sii 28 



losa V.' 


Rosaec'ae 27. 44 
Rubiaceae 29 


Rubus idaeus ssp. sacb; 



nisis 28; 


Salicaceae 29, 44 


; arctica 29; 



V 1 t 




ana vai 


pei'rosli-ata 29; cascadensis 29; 


caudal (I I 



commiitata 29; drum- 



ana var. subcoerulea 29; 

exigua ssp. melanopsis 30; ^eyer- 
iana 30; .ulauca 30; lasiandra var. 

caiidala 30; Iidca 30; 7}iackcnzinna 
mcUniop.His 30; nivalis 30; pc- 
Irophila 29; phylieifolia ssp 
folia 30; planifolia 30; 

data 30; ri.s^ida 30; scouleriana 30; 

t\\eed\i 30; wolfii 30 





20; 

Salsola 

kla- 

Sarnbuci 

) \' i s 

hoi rgs 

27; 

vai'. 1 


botrvs 

t 


Samolus 



/; micro 


I'acannosa .ss]i 





nK'lanocariia 7. vaix mici’o 



vSantalaceae 30 

Sarlwellia 2(15; flaveriac 2(1(1. 2(17. 2(18, 




, 273: humilis 205. 207. 208; 
mexicana 205. 20(1, 207, 208, 209, 


270, 


oy‘? 

f 4—J 


2 73; 



200. 207 


208. 209. 270, 273 



V J cl. 


* * \ ( ) 




a 



ssp. c 



* T 


montana ;]1: debilis 31; fla.i^ellaris 
31; 31; oc'cidentalis 

31: odonloloiaa 31; opi:)Ositif()lia 31; 
or(.\^‘ana vai\ siibapotala 31; puj/c^ 
/(ila var. ar(/n/(f 31; rhoaiboidra 
31; ?'irul(ir/s 31; sfrriiuoN/dua 31 
Saxifra.^acraa 30, 44 
Schoeniis /n/rado.r/rs 79; s/)(i(//(‘(’us 79 
Schrankia 232; acuUxUa 234, 237, var. 


441 


? 237, 238; angiistata 239, 240, var. 
brachycarpa 239, 240; angustisili- 
qua 239; berlandieri 237; brachij- 
carpa 239; chapmanii 238, 239; 
floridana 244; halliana 237; ho7'ri- 
dula 239, var. angularis 239; hy.stri- 
cina 233, 234, 235, 238. 241; intsia 

240, 241; latidcns 233, 235, 230, 237, 
238, 240, 242, 243; leptocai’pa 233; 
mexicana 237; microphylla 233, 
234, 236, 238, 239, 240, 241, 243, 244, 
var. brachycat'pa 238, “anj^u.sti- 
.siliqua variant ’ 239, 243, “brachy¬ 
carpa variant” 238, 239; yielsonii 
237; nuttallii 233, 234, 235, 238. 240, 

241, 242, 243; occidentalis 234, 230, 
242; plaiycarpa 243; poiosinn 237; 
quadrivalvis 237; roemcriana 235, 
236, 237, 241, 242, 243; .subincrmi.s 
237; uncinata 234, 240, 241, 242, 243, 
244 

Scirpus 58; acutus 36; amcricaniis 
377; annuus 121; apus 124; autuvin- 
alis 107; baldwinianus 121; barbat- 
us 84; bengaJensis 108; bi'achy- 
phyllus 98; bufonhis 99; ca])iUaris 
98; carolinianus 112; castancus 132; 
cMrigota 92; ciliatifalius 95; co- 
arctatus 96, 97; complanaius 106; 
debilis 114; depauperatus 121; di- 
chotormis 117, 118; diphyllus 117; 
domingensis 131; dtissii 84; ellioiin 
121; ferrugincus 114, var. debilis 
114; floccosus 82; glomeratus 126; 
heierocarpus 88; hirtus 80; his- 

pidulus 92; hiimboldtii 80; puici- 
jormis 80; larentzii 93; micliauxii 
107; miliaceus 108; mucronniatus 
107; muhlenbei'gii 98; obtusifolius 

126; pringlei 89; puberulus 133, 

134; quinquangidaris 110; schalj- 
neri 89; schocjiaides 113; spadiceus 
131; sie77ophylhis 85; subtcrminali.s 
37; sulcaius 121; te7iuij()lius 99; 

valiUi 124; vesti t7is 80 


Scrophularia lanceolata 33 
Scrophulariaceae 31, 44 
Scutellaria galericulata 19 
Sedum debilc 15; lanccolatum 15; 
rhodanthum 15; rosea ssp. integri- 
folium 15; stenopetalum 15 
Selaginella arenicola .ssp. riddellii 
275; dcnsa 4; rupestris 275 
Selaginellaceae 4, 275 
Senecio 44; canus 14; crassulus 14; 
cymbalarioides 14; dimorphophyl- 
lus var. paysoni 14; hydrophilus 
14; integorrimus 14; pauperculus 
var. thomsoniensis 14; scrra 14; 
sphaeroccphalus 14; triangularis 14 
SHAW. RICHARD J. 1 
Shepherdia canadensis 17 
SHINNERS, LLOYD H. 274, 275 
Sibbaldia procumbens 29 
Silene acaulis 8; menziesii ssp. mcn- 
ziesii 8; noctiflora 8; parryi 8 
Sisymbrium (see Rorippa index, p. 

429); idahocnse 40 
Sisvrinchium sarmentosus 40 
Sitanion hystrix 40 
Sium suave 34 

Smelowsbia calycina var. americana 
17 

Smilacina racemosa var. amplexi- 
caulis 42; stellata 42 
Solanaceae 33. 277 

Solidago canadensis var. salebrosa 
14; ciliosa 14; graminifolia 377; 
lepida 14; missouriensis 14; multi- 
radiata 14; nana 14; spathulata 14 
Sorbus scopulina 29 
Sparganiaceae 43 
Sparganium angustifolium 43 
Spergularia rubra 8 
Sphaernlcea rivularis 21 
Sphenopholis obtusata 40 
Spiraea betulifolia var. lucida 29; 

densiflora 29; lucida 29 
Spiranthes romanzoffiana 43 
Spirodela polyrhiza 41 


Spra.uiK'a umbcllata vai‘. caiidicifora 




•sii 27(), 277; si 


'ji 



27(), 277; subaeqiialo 277 


Stellai'ia cal\cantha S; longifolia 8; 
lon.uipt's 9 

Stc)i<)})linl}ns 7.‘>; avtillaims 100; capil- 
Idris 98, A. cii capillaris 95, B. co- 
arctala Oli; cartcri 9(5; ces 
85: c 


ciirdssavicd 


THIERET. JOHN W. 277 


ai‘vc’ns(' 17; fenclU'ri 17 




a s: 





a .qlutinosa .ss]i. inoiitana 42 
Torrc’yochloa ft'nialclii 40; pauciflora 
40 

Toxicodcudroii rddictnis (i 
fidicldi 88; linnisii 83; liirtcdlus 94; Tra,L;opo,qoii cUibius 15; porrifolius 15 




95; coarctatus 90; 

84; 






VdsioticHs 

tiiriccnsis 88; sloiopliiiUns 85; .szib- 
itjihijlliis 83; rcstilus 80; u'Circi 81; 
irilsdtn. 82 

St<'plianonu'ria k'nuifolia 14 


'rrirliclnstylis coiujdanata 100; gemi- 
vdta 107; viiliaci’a 108; vmcronu- 
hdus 107; (iitin({ua)uiidaris 110; 
rudgcava 100 

Trifoliiini hybriduni 20; loii.uipos var. 
reflex urn 20; jii'alense 20; re])ens 
20; riidlH’rgii 20 

Ti-isetuni spieatuni 40; wolfii 40 

Ti'ollius laxus 27 



Kia 


svivatiea 275 


Slipa eoluinbiana 40; letc'rnianii 


i 40; vii’idula 40 




neiiarcis 


S(i-e|)taiithus h\aciiithoides 275 
Sti'i'pt()i)us aniplexifolius 42 
STl'e'KEV. RONALD L. 279 
Swerlia perennis IS; radiaia 18 


TUCKER. 0. E. 275 


iR, B. L. 205 





var. 



Ha 


tus 8; oeeidc'nlalis 8; ore 



T\ i)lia latifolia 44 
Ulmus 251; alata 275 
Unibelliferae 33 


var. iitalK'iisis 8; rivtdnris 8; ro- Urtiea dioiea \ai’. procei'a 34; graci 


tundifdlins 8; Icioncnsis 8; vaccin- 
i(tides 8 


Taiiaeelum vuleai'e 15 


Taraxacaini odicinale 15 


T('l{'soiiix jame.sii var. 
is 31 

454raeellion (see 
430) 



Us 34 

Ui'tieaeeae 34 
Uti’iciilaria vulgaris 21 
Vaeeiniuni arbori’iim 275; niembran- 
aceurn 18; oceidentale 18; scopari- 




a index, p 


Valeriana aeiitiloba 34; edulis 34; 






Tc4rae('lliuni (s('(' Roripi^a index, p. 
430) 

'I'cdradvmia eaneset'iis 15; inermis 15 


Valei'ianaec'ae 34 

Veratrinn esehseholl/ianiim 42; id 
ride 42 


leli’opoina (sei 
430) 



index, p. Verbaseum lliapsiis 33 




l\'Lieriuni eiibense ssp. chauiaedri- 

joliiiiti 275, SSI), dejiressum 275; 
ssi). laerigdiinn 275. var. laevi.H'a- 


na 33: ameiacana 33; 
pereHi'ina var. xalapensis 33; scr- 
l)\llif()lia var. humifiisa 33; wor 
skioldii 33 


linn 27;); depix'ssuni 275; laeviga- Vieia amerieana 21 


Hint 275 

'riiali(4ruin fcaulleri 27; oecidenlale 


Vi.Huiera multillora var. nuiltiflora 15 



a 



) 


/: spars 



ly 


a 34; canadensis var 
riiHulosa 35; inaeloskevi 35; nui 


